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s of gaseous media where effects of compressibility 
I:ffects of viscosity 





rs 
ure usually neglected. 


© ignored, 


reviewed in chronological order. 


RONAUTIG 
ERS @ 

INSTITUTION 
ENGINEERS 


STABILITY OF VORTEX STREET AND RESISTANCE 


wk explained that aeolian tones investigated by Strouhal, 
eigh, and others are due to vortices. Bénard mentioned that 
' nolds and Brillouin had already noticed vortices behind bod- 
Von Kdérmdn and Rubach showed that a double row of vor- 

~ stable for only one geometrical configuration. F6éppl in- 

gated vortex-pair placed symmetrically, and Rubach pointed 
t there are two symmetrical vortices at the back of an ob- 
t the beginning of the motion, Heisenberg obtained char- 
tie dimensions different from those given by von Karman, 
Prandtl criticized his assumptions. Rolling up of vortex 
vas calculated by Prandtl Dryden and Heald found that 
lence in main stream affects vortex configuration, and Fage 
Johansen that geometrical characteristics change down- 
vieigh calculated the sides of cellular vortices formed when 
ev of liquid is heated from below. His values agree well 
ose given by Bénard. Synge investigated mathematically 
e « thrust experienced by cylinder in a stream. Goldstein no- 
7 that caleulation of two-dimensional streaming past cylinder 
vortices by Bickley is deprived of practical importance by the 

! stable character of the motion. Schlaver discussed the sta- 
M. Less \y of vortex street in three dimensions. Walton experimented 
rods in water, and Fage and Johansen with flat plate, airfoil, 
and wedge in air stream, Glauert extended von Kar- 

ar ws analysis to flow in a channel of finite breadth, and Pérés 
L formula analogous te that of Synge. Rosenhead showed 
rk (Al tthe presenee of channel walls causes geometrical changes and 
the only arrangement of equally spaced double rows of vorti- 
Villat derived a 


ila for the resistance, using the theory of double row of vor- 


Which is stable is von Kadrmiin’s street. 


This originated a discussion by Rosenhead-Villat. Ros- 
discussed the stability of von Karman’s street for vortices 
sections and performed many tests behind eylinders in 
of different breadths. 
vortex street is unstable if undisturbed velocity is not 


Levy and Hooker have shown 
st. Or { the 
rch Inst 
hotocop! 


espons 


and Richards compared experiments of flow past an 


evlinder with mathematical theory, Hooker attributed 


fair J i ciao a 
(he work was sponsored by U. 8. NOTS he author expresses 
thanks to the Technical Director and Head of Physics Division, 

ssion of publication, as well as to the Library Staff for col- 


no +} 
k if 


» references. 








review refers to vortex streets in liquids and in those 
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downstream variation in spacing ratio to viscosity. Schmieden 
showed that higher-order terms contribute to a weak instabilits 
of vortex street, and Dolapchiev presented analytical construction 
of stable and unstable paths described by a single point vortex. 
KXochin showed that von Karmdan’s condition of stability is nec- 
essary but not sufficient, and proposed a new definition of stabil- 
ity in the sense of Lyapunov. Maue derived the entire family 
of stable vortex systems, and the general problem of two-dimen- 
Von Karman de- 
termined an example of symmetrical unsteady flow behind a flat 


sional motion of vortices was attacked by Lin. 
plate. Kurihara considered diffusion of turbulence energy in the 
wake, and Kaufmann the vortices having finite cross sections, 
Dolapchiey discussed the stability of an arbitrarily situated 
vortex street and conditions of stability in the sense of Kochin. 
Coddington, following suggestions of Wintner, considered the 
stability of infinite linear differential system, as applied to vortex 
works 


streets. Some additional information may be found in the 


of Villat, Lamb, and Goldstein. 


FREQUENCY OF VORTEX FORMATION 


This is usually expressed by means of Strouhal number S. 
Von Karmdn measured S behind cireular cylinder, and Kriiger 
and Schmidtke used it in investigation of acoustic phenomena. 
telf and Ower verified that frequency of the note heard is the 
frequency of eddies. Relf and Simmons did not detect periodic 
motion below Reynolds number equal to 100, but Richardson and 
Thom detected it down to Re = 74. 
and Heald, and Camichel measured S behind cylinder. 


Relf and Simmons, Dryden 
sénard 
derived a formula for frequency of vortices having the same sense 
of rotation, and noticed a deviation between experiments and 
Fage and Johansen investigated in 
detail the structure of a vortex sheet behind normal] plate, airfoil, 
Bénard compared the re- 
sults of his experiments of knife-blade shapes with those of Ca- 
michel, Dupin, and Teissié-Solier, 


laws of dynamic similarity. 
evlinder, and wedge in air stream. 


He found that surface tension 
produces no marked influence on deviation from dynamie simi- 
larity. Tyler measured precisely the frequency behind various ob- 
stacles and suggested a formula for S which agrees well with that 
proposed by Rayleigh as a result of his analysis of observations of 
Strouhal. Winny investigated the wake of a sphere, and Blenk, 
Fuchs, and Liebers measured the frequency behind various bodies 
in water and air stream. Their results do not seem to agree with 
\bdrashitov. Ruedy considered oscillating lift, 
and Landweber experimented with vortex street behind a pair of 


those cited by 
evlinders. Krzywoblocki concluded that Sis not constant in the 
wake behind various bodies, and Spivack investigated frequency 
behind two parallel cylinders, 





EDGE TONES 


Presence of alternating vortices may be noted in study of edge 
tones produced when a plate is attacked by jet of air (Benton, 
Carriére, and remarks in Spivack’s paper). 


SECONDARY VORTICES 


These vortices, as distinguished from alternating vortices, are 
sometimes produced at the borders of wakes otf sharp-edged plates 
(Courregelongue, Camichel and Escande, Prandtl, and remarks 
in Spivack’s paper). 


RELATION OF VORTEX STREET TO TURBULENT WAKE 


Certain remarks on that subject can be found in papers by 
kage and Johansen (who noticed that change in spacing ratio is 
accompanied by diffusion of vorticity), by Dryden, Spivack (vor- 
downstream as isotropic turbulence), Hooker, 


ticity appears 


Croldstein, Krzywoblocki, and others, 


THREE-DIMENSIONAL VORTEX RINGS 


The configuration of vortex rings behind three-dimensional 
Iden, Nisi and 


Porter, Lock, Levy and Forsdyvke, Schmiedel, Jeffreys, Stanton 


hodies and their stability was investigated by 
ind Marshall, Simmons and Dewey, Falkenhagen, Rosenhead 
(19382), Carter, Harrington, Moller, and others. 


MODERN HYPOTHESES ON STRUCTURE OF WAKES 


Townsend, using spectrum functions, suggested that a wake 


consists of a fully continuously turbulent core surrounded bv a 
region oO} intermittent turbulence due to jets or billows of turbu- 
flrid 


street can be 


lent from the core. WKovasznav concluded that a vortex 
of laminar wake, and 
Roshko 
introduced the notion of subranges into which a wake may be 
stable-, 


In stable range the vortices decay by viscous diffusion; in irregu- 


considered as an instability 
Batchelor thoroughly discussed Townsend’s hypothesis. 
irregular-, and = turbulent-range. 


divided transition-, 


lar range the diffusion is turbulent. Crocco and Lees introduced 
the notion of interaction between viscous or dissipative flow neat 
the surface of a body or in a wake, and the outer, plane, steady, 
nearly isentropic flow. Mixing or transport of momentum from 


outer stream to dissipative flow is the fundamental physical 


proce Ss 


BUFFETING AND SINGING OF PROPELLERS 


Relation between turbulent wake phenomena and buffeting 
was discussed by Liepmann (see also paper by Luskin and Lapin, 
remarks by Krzvwoblocki). Crutsche relates the singing of pro- 
pellers in water with vortex street, and Gongwer shares his opin- 
the latter problem has been reviewed by 


ion. Literature on 


Work. 


HYDRAULIC ANALOGY 


Resemblance between waves formed by a body moving at su- 
personic speed through au and surface Waves produced by & mov- 
ing ship or water flowing past bridge piers was first commented 
on by Mach and developed by 
Literature on this subject is extensive (not given here); 


slack and Mediratta 


Jouquet and Riabouchinsky. 
Some 


recent developments are discussed by 


EXPERIMENTAL METHODS IN WATER 


Description of towing svstems (hbodv at rest, water is moving, 
or vice versa) is in the papers of Tietjens and in the book by 
Prandtl-Tietjens. 
fosenberg used colloidal solutions for visual-flow studies. 


Shadowgraph method was applied by Abram- 
SON. 
Aluminum powder technique is well known and does not need to 


he deseribed, Photographic technique sometimes gives quantita- 
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tive results. fubach, Se} 
srown (smoke tunnel), Osborne and Morelli, Njoh, 


and Field (flame stabilization), and others. 


It was used by von Karman, 
Kriiger, . 
Progres- 


technique in France is in Wevl’s report. | Pressure picku) 


in underwater ballistics. For ordinary tests it must 

sensitive. Survey of magnetie induction method applied | 
fluid 
magnetic recorder in low-speed wind tunnel was used by Kk 


blocki. 


for uniform flow measurements by 


urements of velocities is in) Charwat’s thesis, | 
Hot wire for frequency measurements was used hy J 
tichardson and Middhi 
Usually it is used for messuring fluctuation velocities. }{>; 
wire construction in water is in the paper by Macovsk\ 
Tavlor Model Basin Report no. 726 (with amplifier deserj! 
wire is cont 


Analogo l 


Thermistor (paper 


Schubauer and Klebanott Tests show that 
nated by gaseous and solid impurities in water, 
lem in air (dust) is treated by Collins. 
Dowell) was used to measure mean velocity below four knot 
Gongwer used sound teehnique to measure the freque 

singing vanes (cathode-ray oscilloscope and. stationa: 


phone, standard sound analyzer, ete.), 


NEW THEORY OF VORTEX STREETS 


sirkhoff (1952 and 1953) put forward a nes 
The mean longitudinal spacing a a1 
It, follows from this and 
known tacts, that the periodicity of a vortex trail is unst 
Birkhoff supported his theory by means 


Recently, G. 
ol! vortex streets: 


transverse spacing / are invariant. 


the ratio h/a. 
parison of its results with previous investigations by Helm 


(1868), Ah] born (1902), Relf and Simmons (1921), Jeffre 19 
Rosenhead (1931, 1932), Schiller and Linke (1931, 1933), Du 
1933), von Mises (1935), Camichel and Teissié-Solier 13, 


Ifomann (1937), (1937), Goldstein, Milne-T 
1938), Castagnetto (1939), Rosenhead (to be published 


Schwarz 


many others. 
More detailed review is contained in the author’s Tee 
Memo. no. 1552, June 1953, issued by NOTS, China Lake 
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2669. Einstein, A., Generalization of gravitation theory, 
feprint of Appendix II from the fourth edition of “The Meaning 
of Relativity,” Princeton, N. 
1953. $3.50. 

The fourth edition differs from the third only in the revision of 


J., Prineeton Univ. Press, 133-165, 


Appendix IL which contains, primarily, a modification of Hin- 
The fundamental idea is still the 


the 


stein’s unified field) theory. 


replacement of the symmetrical tensor which represents 


gravitational field in general relativity by a real asvinmetric 
the 
electromagnetic field, and the introduction of the components 


I" ol 


bles. Now, however, only systems of field equations derivable 


tensor g which represents “unified” gravitational and 


a real asymmetric connection as the additional field varia- 


from oa variational principle are considered, thus insuring the 
compatibility of the svstem. This forces abandonment of the 
system favored in the original Appendix IL which contained 


more equations than variables, Svstem (Ib) of the original 


\ppendix II is proposed, The linear approximation of the field 
ids to two sets of equations, one each for the svm 


The 


constitute a generalization of Maxwell's equations 


equations le: 


metric and antisvmmetric field) quantities, lntter set is 
asserted to 
einstein has added a highly interesting dis- 


tor empty space.” 


cussion related to his philosophy of science. As he points out, 
the difheult and as vet unaccomplished task remains of con- 
fronting this theory with experiment, and until this is done its 


validity cannot logically be discounted. G. Salzman, USA 


2670. Cohn, G. I., and Saltzberg, B., Solution of nonlinear 
differential equations by the reversion method, J. appl. ’hys 
24, 2, ISO—-186, Feb. 1953. 

Authors demonstrate how reversion method reduces a common 
class of ordmary nonlinear differential equations to a set of 
ordinary linear equations which are identical except for recur- 
rent driving functions expressed in terms of the driving functions 
of the original nonlinear differential equation, This character- 
istic is used to derive a “generating” expression for the general 
driving function in the auxiliary set. Example solutions by the 
reversion method for a few clementary equations, such as u, 4 


7 = f, 
illustrated in 


for which exact solutions are known, are graphically 
termwise approximation to show that such solu- 
tions give reasonably rapid convergence. 
P. J. Sehneider, USA 

2671. Salvadori, M. G., Extrapolation formulas in linear dif- 
ference operators, Proc. First U.S. nat. Congr. appl. Mech., 
June 1951; J. W. Edwards, Ann Arbor, Mich., 15-18, 1952. 

Author shows that, for problems solvable by 
difference methods, 


from approximate solutions for two or more network mesh sizes 


Many liner 


finite improved results may be obtained 


by Richardson's extrapolations. Formulas and tables are pre- 
sented to expedite these extrapolations for various ways in which 
the finite difference solution can converge to the correct result 
with mesh size. 


decreasing Several numerical examples are 


shown for which the error is reduced 75°, or more. 


P. Seide, USA 


2672. Fritz, N. L., Analog computers for coordinate trans- 
formation, /?ev. sci. Instrum. 23, 12, 667-671, Dee. 1952. 

Problems in multicomponent analysis frequently require re- 
petitive solutions of a set of simultaneous equations in which the 


coefficient terms do not change. In these cases, it is advantageous 
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to obtain a general solution from which the specific solutions may 
he obtained readily with simple instruments. An instrument is 
described which will solve a three-equation set as rapidly as an 
operator can set the values on the input dials, and will simultane- 
ously present the three answers with an accuracy of better than 
0.207 of maximum value. A method is presented for calculating 
the accuracy of computation for use in the design of instruments 
of this type. From author’s summary 

2673. Morris, J., On the solution of linear simultaneous 
differential equations with constant coefficients by a process of 
isolation, Aero. Res. Counc. Lond. Pe p. Vem. 2623, 7 pPp., Sept 
1947, published 1952. 

A method of solution is vivetl) as an alternative to the usual 
Heaviside method. Somewhat greater flexibility is achieved in 
the handling of the constants of Integration, 

S. A. Schaaf, USA 


2674. 
ferential equations (in (:erman), ./. 
206, 1952. 


Author considers the equation 


Hornich, H., On the solutions of certain elliptic dif- 
Math, 189, 204 


relive ange p. 


a(r20%u/Or? + rdu/dr) + O2u/do¢? = f 


where ais an irrational real number between 0 and 1, 


, 
f= ) rn > (Qin Cos NE + Bon sin ng 
n v n, n Boe oe 


= 


4 ) 


It is shown that a necessary 


M, \Byn'| S M for all v, n 


condition, that the equation have no twice differentiable solution 


Qyn 


near r = 0, is that a belong to the set of Liouville transcendental 
numbers for which lim inf a —v/n  " =0 for all pairs of integers 
v, n whose difference is even. 


Courtesy of Mathematical Reviews IF. Browder, USA 


2675. Newmark, N. M., Bounds and convergence of re- 
laxation and iteration procedures, Proc. First U.S. nat. Congr. 
appl. Mech., June 1951; J. W. Edwards, Ann Arbor, Mich., 9-14, 
1952. 

This paper discusses a number of general concepts relating to 
relaxation procedures, methods of ‘steepest descent,”’ and itera- 
tion procedures. The relationship between these is indicated 
for certain systematic ways in which relaxation patterns may be 
developed. An extrapolation procedure is developed tor prob- 
lems in which the successive-approximations technique, in its 
usual form, diverges. The procedure is a generalization of an 
»bservation by Hartree and others that, in many cases, such 
livergent problems can be treated by considering the divergence 
to be a geometrie one. The study of upper and lower bounds 
to the errors in relaxation procedures is a second major part of 
the paper. General procedures are developed tor determining 
the maximum and minimum errors in any ot the quantities for 
which bounds to an influence function can be determined. Use 
of the theorems derived makes it possible, for example, to esti- 
mate the error due to all sources, including “round off at anys 
stage in the numerical solution of the Laplace or Poisson equa 
Schneider, USA 


tion. From author’s summary by P. J. 


Helmer, C. H., A vector method for solving vibration 


2676. 
ye 620 621, B85-O86: Nov. 


problems, Engineering 174, 4529, 4531; 
14, 28, 1952. 
\ graphical method using vector diagrams is developed to solve 


‘ertain vibration problems The natural damped oseillations 
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and the forced oscillations of a system of one degree ot fre 





a mass suspended from a rigid 
Although the vector method is no} 
treatment can be found in Den Hartog’s ‘Mechanics 


considered, namely, 






means of 4 spring. 







tions,’ for example), the author treats the above cases more 
and in a slightly different way. 

































This method is useful] j: 
brings out the physical significance of the vibration pro 
hand. It is also an aid to those who find the math, 
treatment difficult to understand. 

To the reviewer, the value of any method lies in the poss 
of its being extended to include more complicated p: 
Since, as is pointed out by the author, the vector method 
extended to such problems as the response of relays 
mechanisms, ete., the method is well worth cultivating 


K. J. 


Scott ~ \ 


2677. Lee, T. D., On some statistical properties of hydro- 
dynamical and magneto-hydrodynamical fields, Quart. upp/. \/ ‘ 
10, 69-74, 1952. 

The Fourier transforms of the standard equations of may 
hvdrodynamies [cf. Batchelor, Proc. roy. Soe. Lond. (A) 201, 405 
116, 1950; and Chandrasekhar, [Proe. roy. Soe. Lon 
204, 207, 135 449, 301-306; 1951] are written down 4 
equivalent in the wave number (4) space of the law of eo: 
tion of energy which obtains in the absence of viscosity a: 
ductivity is interpreted as meaning that the spectral law 
kinetie energy (7?) and the magnetic energy (72) are bot! 
erned by the density of free modes which exist in the /-<) 
namely, 4arkedk. From a heuristic discussion of the case ww! 
dissipation by viscosity and conductivity takes place, the auth h 
concludes that, in the limit of large Reynolds numbers, bot! 
and A? follow the 4 {The author 


cussion ignores the faet that @ admits a Loitsianski? invaris: 


~Kolmogoroff law. 


independently of the growth of a small initial magnetic field 
the stretching of the lines of force, and that, therefore, the 

be no transfer of energy from the velocity to the magnetic field: 
for k +0; from this last circumstance one can conclude that +! 
spectrum of fT? for k + O must be as k* in contrast to /! whi 
obtains for 77. 

Chandrasekhar, Us.\ 


C‘ourte $y of Mathematical Reviews s. 


2678. Vermeulen, R., Dimensional analysis, units and ra- 
tionalization, Philips Res. Rep. 7, 6, 432-441, Dec. 1952. 
and electrica! 





Author shows by illustrative mechanical 
amples that 

equations may result. in such contradictions as 1 see = 3 
the like. 


definition as to the meaning of ‘‘multiplication of physica 


undiscriminating manipulations of dimensio! 





em or Such possibilities are eliminated by a pri 
and by forestalling a mingling of multiplications 
differ this definit 
Iificacy of the suggested procedure is illustrated by sev: 


tities”’ 





physical interpretations according to 


amples. The same approach eliminates certain commo! 





terpretations stemming from rationalization of a system 0! | 
T. J. Higgins, U\ 













2079. Pailloux, H., Some applications of function theors 
rational mechanics (in French), Ann. Sev. Ecole Norm 
69, 213 257, 1952. 


a , p 
It fis a functional of a funetion x 







of variables P, an: 





variation of 2” in the domain D gives a variation 6f = p/ 





ir, where dr is an element of D, then gp is the functional 






tive of f with respect to rc’ and is denoted in this paper by 





In this way, the equations of equilibrium of an elastic | 
example, can be written 0@/Ou = NX, 0@/dv = Y, 0/0 
w) the displacement, and (A 










where @ is the energy, (4, 7, 
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orce, Apart from the use of this notation, the paper 
scribed by saving that it consists in the application of 

| methods to problems in the mechanics of continua, 
lems treated include the motion of an inextensible 
a plane and on a surface, the vibrations of an elastic 
form and section, and the equilibrium of a beam, 
ight and of slowly varving section, under the action of 
ss. In this last problem the method is approximate, 
iwement being assumed to be linear in the two coordi- 
the plane perpendicular to the axis of the beam. The 
ficients in the expressions for the displacement are fune- 
the coordinate in the direction of the axis, and the varia- 
dition gives nine linear differential equations for them, 
it is a formula for the bending of a beam which differs 


classical formula E7/p = —JM by the addition of a 

the right proportional to the transverse load and by the 

Eto FRU — ¢) (1 + 0)>' (1 — 20)° 1, where o@ is Pois- 

con's ratio. (The functional derivative, as used in this paper, 


» be equivalent to the variational derivative [Th. de 
Théorie invariantive du cealeul des variations,”’ Gau- 
Villars, Paris, 1935, p. 8]. The variational derivative, 
vritten with 6 instead of 0, has the advantage of being 
defined, once for all, The author indeed at one point 
this expheit form for a particular case, but makes no 
to the variational derivative by name. No references 
ture are included in the paper.) 


J. 0. Svnge, Treland 


Mechanics (Dynamics, Statics, Kinematics) 
(See also Revs. 2669, 2686, 2706, 2707) 


2080. Legger, R. J., The d’Alembert principle, Anniv. Vol. 
ppl. Mech., dedicated to C. B. Biezeno; Haarlem, Antwerpen, 
Djakarta, N. V. De Technische Uitgevenj] H. Stam, 1953, pp. 
21-131 Hl. 20. 

\uthor solves two kineties problems with the aid of d’Alem- 

t's principle and compares his solutions with those obtained 

use of equations of motion. Each of the problems requires 
letermination of internal forces and moments at a section of 
tating rigid body. Author concludes that the use of the 
i Alembert prineiple is much simpler than the use of equations 
feviewer believes that author has not made the 
P. G. Jones, USA 


motion. 


election of equations of motion, 


2681. Grammel, R., Nonlinear vibrations of an_ infinite 
number of degrees of freedom (in German), Anniv. Vol. appl. 
MI dedieated to C. B. Biezeno; Haarlem, Antwerpen, 
Djakarta, N. V. De Teehnische Uitgeverij] H. Stam, 1953, pp. 
Hifi. 20. 


\uthor considers two cases of free vibrations of elastic systems: 


Wy s 

\ 

vibrations of circular evlinders, flexural vibrations of 

fieal bars. Governing nonlinear partial-differential equa- 

derived, using stress relations which deviate from 
law as suggested by Kauderer [AMR 3, Rev. 2219] 


r= GyY(1 + ty’) 


\uthor then proceeds 


o = Ee(1 + Xe?), 


\* are constants of the material. 
case to solve differential equation by taking solution to 
roduet of a space and a time function and then using the 


iry perturbation procedure. A few numerical values are 


“ven for the torsion problem, which is developed in more detail 


Paper is very clearly written. 
H. N. Abramson, USA 


the flexural problem. 
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2682. Yamada, K., Fundamental theory of toothed gearing, 
I, II, Il, IV, V, VI, VII, Proc. Japan Acad. 25, 84-89, 90-96, 97 
102, 1383-138, 139-144, 145-150, no. 10, 1-6, 1949. 

The relative motion of two gears is obtainable by pure rolling 
(without sliding) of a curve on one gear over a curve on the othe 
The tooth profiles 
carried by the gears also ro]l on each other, but with sliding 


gear; the curves are called the pitch curves. 


In these papers, the well-known fundamental theorems of gearing 
ure derived. They include the relations between the profile 
curves and the pitch curves, the derivation of the profile curves 
us roulettes of the pitch curves, the equations of the curves, anid 
the radii of curvature. The general theorems are applied to the 
two most prevalent systems of gearing—the cycloidal system and 
the involute system—to determine the equations of the profile 
curves and the paths of contact. 

The plane theory is extended to curves on the surface of « 
sphere where the great circles play the role of straight lines. The 
general geometrical theory is developed for the rolling of curves 
over curves. Analytical expressions in terms of spherical polar 
The spherical analog of the Euler- 
Savary formula for plane rolling curves is derived and used. 


coordinates are derived. 


Applications are made to the determination of the spherical 
equations for the profile curves, the paths of contact between 
eveloidal bevel gears (small circles), between involute bevel gears 
(great circles), and between octoid bevel gears (conchoid or 
figure-eight curves). Expressions for the specifie slidings are de- 
rived for each case. 

The work is carried out with much greater mathematical de- 
tail than is found in textbooks. However, the thoroughness 
of the derivations is marred by the complete lack of figures which 
would make these papers excellent textbook material. 

M. Goldberg, USA 


Courtesy of Mathematical Reviews 


©2683. Levi-Civita, T., and Amaldi, U., Lectures on rational 
mechanics. Vol. I Kinematics—principles and statics; Vol. Il 
Dynamics of systems with a finite number of degrees of freedom 
Part I. [Lezioni di meccanica razionale. Vol. I Cinematica 
principi e statica; Vol. I] Dinamica dei sistemi con un numero 
finito di gradi di liberta, Parte prima], Bologna, Nichola Zani- 
chelli, 1950, 1951; xvill + 816 pp., ix + 510 pp. L 5000; 1. 4000. 
Vol. I of this valuable treatise, stemming from lectures given 
by the first author at the universities of Padua and Rome and by 
the second author at the universities of Modena and Padua, ap- 
peared in 1923, with a second edition in 1930. Parts I and IT of 
vol. Il appeared in 1926 and 1927, respectively. 
edition is a slightly revised and corrected version of the earlier 


The present 


one. It is published to honor the memory of its first author, 
Prof. T. Levi-Civita, who died on December 29, 1941, in Rome. 
This treatise is one of the greatest and most excellent works 
on the subject. The mode of presentation of the material may 
be considered as a model for those writing textbooks on theo- 
retical mechanics. Emphasis is placed not only on the theo- 
retical aspects and on a rigorous mathematical treatment, but 
also on clarity of exposition and on a detailed and careful analysis 
of the physical picture underlying the problems under considera- 
tion. Formulas for their own sake do not constitute the final 
aim; a proper undertstanding of physical reality in terms of 
This 


feature of the exposition is characteristic of the “Lezioni’”’ and 


mathematical analysis is the aim throughout the work. 


distinguishes them among the other treatises on rational me 
chanics. The text of the book is amplified by an abundance of 
exercises, the complements and references to original papers 
serving to open vistas into more advanced fields. There is also, 
scattered throughout the book, some biographical material ou 


mathematicians and physicists whose works are of fundamental 
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importance for the foundations and development of classical 


mechanies. Unfortunately, there are some shortcomings in the 
presentation ol the contributions of the Russian workers in this 
field 
systems in § 8, chap. V of vol. II, part I, no mention is made of 
the works of S. A, Chapligin (1869-1942) who first obtained some 
AMR 6, Rev. 716]. In 
chapter VI CoStability and vibrations’) of the sume volume, the 
works of N, E. Zhukovskil (1847 
and some spaee should be given to the eXposition of the results ot 
see AMR 4, Rev. 


In the first edition, as in the present one, some of Lya- 


lor example, dealing with the equations ol nonholonomic 


forms ot these equations mm ISOS [see 
1921) should be mentioned, 


Lyapunov (1857-1918) on stability of motion 


1070 
punoVv s tres 


ems are stated without proot, This certainly pre- 


vents the reader from appreciating in full the lnportanece of his 
contributions to the theory of stability of motion. 

except for some of the afore-mentioned minor deficiencies, 
this trentise can be highly recommended to mathematicians, 


physicists, and theoretically minded engineers who, in reviewer's 
Opliion, W il] enjoy reading 1t. 

The chapter headings of the two volumes are as follows. Vol. 
IIT Kine- 


IV Relative motions with applications to 


| ‘Theory of vectors. [IL Kinematics of a particle. 


: 


niuatics ot rigid bodies. 


rigid bodies. V Plane motion of rigid bodies. VI Kinematies 
of svstems. VIT Fundamental concepts and postulates of me- 
chames VIII Derived concepts of mechanics. IX Staties of a 


XI Newtonian attraction. 

NIL Staties of solids. XIV Statics 
XV Principle of virtual work and gen- 
Vol. II, part I; I Dy- 


namics I] 
Dynamics of a free particle and of a particle moving on a pre- 


particle, \ of 
NIT Principle of reaction 
of constrained systems 

XVI Relative equilibrium, 
prescribed 


Creometry IMASSeS. 


eral staties 


of a particle: moving in trajectory. 


II Klementary concepts of celestial mechanics. 
V General 
Non- 


seribed surface. 
I\ 
theorems on motion of systems. 
VI Stability and vibrations. 

I. Leimanis, Canada 


Dynamie and kinetic characteristics of systems. 
Lagrange’s equations. 


holonomie systems. 


2684. Scholz, N., Wind-tunnel measurements on motor- 
cycle models | in German), ZV DI 95, 1, 17-20, Jan. 1953. 

Paper deals with design of streamlined covers for record-break- 
ing motorcycles. Six component measurements were made on 
about 30 models to determine resultant aerodynamic force at 
effect 
Streamlining was found to reduce wind resistance about 50°, 
Yawing 


different wind speeds. of side wind was also studied. 
but introduces lifting and nonstabilizing side forces. 
moment was reduced by fitting fin at rear. 

Interaction of tire 
and aerodynamic forces have been treated by G. E. L. Walker 


AMR 4, Rev. 3766]. S. Sjéstrém, Sweden 


Only aerodynamic forces are considered. 


R4zs6, I., Contribution to the theory of roll resistance 
tussian), 


2685. 
of a transport wheel on a deformable surface (in 
teta Techn. Hunqg., Buda pe st 1, 3, 261-276, 1951. 

The problem of rolling of a wheel on soft ground differs from 
Author analyzes the in- 


the same problem on roads and rails. 


fluences of the velocity, central angle of contact area, driving 
‘sarth’s volume, and wheel material. 

The most important influence is that of the velocity, because 
the ground mass varies with the third power of velocity and the 
sine of the central angle, especially where the ground is very soft. 


In this case, when v S km hr, the loss of the power is 3 hp. 

The friction between the wheel and the ground also sugments 
the rollresistanee. If the central angle is greater than the double 
angle of the friction, ploughing appears, and the reaction of the 
rolling inereases suddenly. With the proper selection of wheel 


dimensions, this effect ean be diminished. 








APPLIED MECHANICS REVIEW: 


The paper IS based On Russian literature. The sum! 


German D. Raskovie, Yugo), 


Gyroscopics, Governors, Servos 


(See also Rev. 2820) 


2686. Shanmugadhasan, S., Quantization of classical] 
theory, Canad. ee Phys. 31, 1, 1-10, Jan. 1953. 

In continuation of earlier investigations [Proc. Cam) 
Soc. 37, 40, 1942; title source, 29, p. 593, 1951, 30, 226, 1959 
author treats with Dirac’s method [Canad. J. Math. 2, 129 
1950] the cases where the particle behaves like a pure gyroses) 


SnNin 
Spin 


and like a symmetrical top. When there is an interacting { 


it is assumed that the action of this field is given by the eff 
without precise specification, and the 
The ort 
onality of the velocity to the tensor dual to spin tensor is ] 
Theory considers 


here then shows more interesting mathematical and phys 


t-vector potential 
with no discussion of the dvnamies of field variables. 


posed as an alternative constramt condition, 


features than spin theory quantized previously. Paper is 
voted to the canonical formalism, and quantum forn 
is completed with help of standard analogy rules. Detail 


equations will appear in a later 
Hf. Bilharz, Gern 


cussion of the obtained 


2687. 
filters, Proc. First U.S. nat. Congr. appl. Mech., Jume 1951; J 
Edwards, Ann Arbor, Mich., 167-174, 1952. 

The design of an optimum predictor filter which both ext: 


Bubb, F. W., Linear noise smoothing and predicting 


\\ 


lates @ message to a future time and separates it from corrupting 
In the pres- 


ent paper the same problem is solved with the mechanical eng 


noise has been solved by Kolmogoroff and Wiener. 


neer in mind who distikes Fourier integrals and complex fur 
theory. Remaining completely in the real time domain, pape 


derives, instead of Wiener’s integral equation for the best 1 


ory function of the filter, the equivalent system of linear algel 

The numeri 
solution of these equations is also discussed and compared 1 
Wiener’s H. L.. Oestreicher, USA 


equations for a set of ordinates of this function. 
method 


2688. Mersman, W. A., Evaluation of an integral occurring 
in servomechanism theory, /’ucific J. Math. 2, 627-632, 1952 
The theory of the best design of linear servomechanisms, 
described by R. S. Phillips [see James, Nichols, and Phil 
“Theory of servomechanisms,” New York, MeGraw-Hill, 14 
AMR 2, Rev. 1359], leads especially to the evaluation of th 


tegral 
l ™ g(x)dx 
l= ; si —— 
27! of h(x): h( — a) 
with g(z) = De-1 gee?” and h(x) = Lim, At” k a + 0 


real. A procedure for evaluating the integra) J and formulas ! 
I with regard to special polynomials g and h of low degree ha 
been given by Phillips. The author develops a general torn 
representing J as a rational function of the coefficients a, 4! 1 Or 


The result is 


. (ar = ee 


2ao ° Ci; | 
with Cy = Ara-j, Jii = Gi for J = l, and Jip F Ci; for j = Its 
to be understood that a. = 0 for r < 0 and for r > n. 


H. Biiekner, Ge! 


y 


i] 
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Vibrations, Balancing 

(See also Revs. 2676, 2683, 2703, 2704) 

268 Gutin, L. Ya., On the theory of steady oscillations of 

> semispace (in Russian), Zh. tehh. Fiz. 21, 8, 792-906, 

of the asvimptotie expression ot H. Lamb |P) 
Spin Soc. (A) 203, p. 1] fon the displacements on the bound 
lastic semispace, produced by periodic normal fore 
é lic center of dilatation on the boundary, iutheor 

952 ; 


Ravleigt 


port ol thre SCMUSpAce, produced by horizont 


for the displacements Ol 


r CXPVresstons 


ers of dilatation 
(i. Herrmann, USA 


| j + 
qoubiets, and eent 


269 Smith, R. A., On an equation connected with the 
| theory of triode oscillations, Proc. Camb. phil. Soc. 48, 698 T17 
S erential equation = Ree ph A cos (A t a 


Sd ted for existence, amplitude, and stability. of periodi 


hen the parametel is small The method resemble 


is 


theor ool Ton 


prinelpsn! wm Oo 


‘Contributions to the 
The 

which g 
i tamed in the papel cited above for the euse 
\ ‘ 
1 \\ bye 


‘artwright 
AMR 4, Rev. 555 


~ 10 establish conditions on fla 


itlons”’ 
uarantec that 
qualitatively valid. The funetion f(r) is 
Dy ee is 
is isco $) /(0 () es '} 


PSStUmMmecd 
ollowing conditions: continuous; (2 
nds or the funetion 


pDropertles Oo] 


roots of 4b 
Then the n 


itions of the differential equation having period 27 X 


and A(f 


resnectivel 
that AA i, . hae ubnaly md ov 

}, is shown to vary with A in qualitatively the same 
the case of Van der Pol's equation This criterion is 
SA -wer the special question as to how “flat” could be 
to thre 


extended te thre 


ense f 


essential similsarit, 
then 


lestroving the 
The investigations sre subhan 
ordet 


. , VWathe mat cal Ie cu \\ \\ many LISA 


O47 2691. Ayre, R. S., Jacobsen, L. S., and Hsu, C. S., Trans- 
tse vibration of one- and of two-span beams under the action of 
ving mass load, Proc. First U.S. nat. Congr. sppl. Meeh., 
951: J. W. Edwards, Ann Arbor, Mieh., 81-90, 1952 
nse ol sunply supported multispan beams under action ol 
nass loads is investigated. Analytical results deduced 
nee with the classical methods of trigonometric series ex- 


\} 


ire subjected to experimental verifiention kexcellent 


greement between the results of numerical analysis and menas- 


techniques cmploved is” established. Kimphasis ol 


m the experimental side. The underlying theory of 
‘¢ beam vibrations is the classical theory which, as is well 
oes not account for rotatory inertia and shear effects 
ein a case like this one, where no rapid changes in the 
“¢ response should b> expected, the choice of this theory 
the Timoshenko bending mechanism is well justified. 
Itis elaborated diagrams on the experimental setup and the 
characteristics illustrate the excellent contributions of 


ors to the theory of beam-bending phenomena. 
M. A. Dengler, USA 
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Calculation and 
an aluminum- 


2692. 
measurement of normal modes of 
alloy box beam with and without large discontinuities, \.1('1 
TN 2884, 40 pp., Jan. 1958 

Authors describe 


Smith, F. C., and Howard, D. M.., 
vibration of 


tion for aluminum box 


method of colloes 


wams of the type used in aircraft struetures, Including the effect 
ol concentrated ILSSes and large eutouts A theoretical ce 
velopment based on the use of influence coefhieients and 
iterative solution is presented for the normal modes and treque 
1s Ol box besm 

experiments were conducted to asst the accurneyv of cal 
lated results. It was found that root flexibility materially m 


fluences th curacy of the natural frequeney calculation and 


has a lesser effeet on the normal modes Authors elaim that the 


collocation method is sufficiently accurate to caleulate the funda 


mental and several higher modes and if the root 


flexibility 


prequeneles 
inslysis 


1 


S properly melded in the 


Duke. | SA 


2093. Wittmeyer, H., A simple method for approximate 
calculation of all torsional natural frequencies of a rod of varia- 
ble cross section (in Crerninn), /ng.-Arch. 20, 5, 331 3386, 1952 

The eigenvalue problem: o the torsional vibrations of a shaft 
vith smoothly varving cross section is treated by parameter 
netheo vhich No ) 1y Close} IPPON TATE thre lowe! 

(pul ls Pu il has the proper ausviiptoti virtue ‘i ver 
high frequencies. By a suitable modification of the equivalent 
variation probles perturbation parameter is obtained whicl 
tdinits the determination of the lowest frequencies to within 

relatively small error The method rendil pted to other 
ibration and buekling problems for their eigenvalues but not 
the corresponding eigenfunctions D. L. Holl, USA 


2694. 
tions of beams, J. ap / 
This is a 


Myklestad, N. O., Numerical analysis of forced vibra- 
Vech. 20, 1, 53 56, Mar. 1953 

straightforward supplication of modified Holzer 

inding natural frequencies and modes as employed 
11, 153, 1944 
Citing Trequeney is given, oO ly cone single set. of caleulations at 
is needed. — Phase 


Has internal damping are taken care of 


method for 


4 
i 
H\ author Bt aero. Se and by others Since ex 


that Prequene) differences of exciting forees 


and oo) le flections im Wé 


by using standard comple representation 
LS. Dazung, Switzerland 
2095. Stanford, E. G., A contribution on the velocity of 


longitudinal elastic vibrations in cylindrical rods, and on the re- 
lationship between Young’s modulus and temperature for alumin- 
ternaz. Ultracust. 1950, 332-340, 1951 

Krom a number of aluminum bars with dimensions ranging from 
10 -20-in. the 
their velocities 


ium, Atti Cane. wn 


12-in. diam and length, natural modes. ot 


longitudinal Vibrations and were determined 
With the experimental setup, the rods were clamped in- the 
midsection, one end was connected to a magnet strietive exciter, 
the other end bore a magnetostrictive pickup The exciter was 
driven by a varlable-frequency oscillator and the natural fre 


quencies were determined by an output meter in the piekup 
amplifier. 

Asa relationship exists between the velocity of the longitudinal] 
waves and Young’s modulus, it was possible to determine the in- 
fluence of temperature on this modulus in the range from 0-600 
C by slowly treating the test bar in a furnace and taking meas- 
urements at short intervals. The reading of the output meter 
at the natural frequency is a measure of the damping of the 
system, and so the relative damping values as a function of tem 


perature could be found Although the investigations were not 
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finished at the publication of the paper, some interesting re- 
sults have already been obtained, such as a dip in the Young’s 
modulus curve at about 500 C and a sudden rise in the damping 
value at the same temperature, both being due to recrystalliza- 
tion effect. R. G. Boiten, Holland 


2696. Wu, M. H. L., Subharmonic resonance of system 
having non-linear spring with variable coefficient, Proc. First 
U.S. nat. Congr. appl. Mech., June 1951;) J. W. Edwards, Ann 
Arbor, Mich., 147-1538, 1952. 

Author 


mT oo CL 


differential 
t) = 0 [1]; here m, c, Q; are constants. A 


investigates subharmonics of 
+ F(x, Q,, 


variable change < = u(x), commonly used for autonomic systems, 


equation 


converts [1] into two nonlinear integrodifferential equations for 
time and velocity. An iteration process is then set up and is 
+ pcos (nat + )]a3 Nu- 


merical calculations are made for third- and fourth-order sub- 


applied to a system in which /’ = [1 


harmonie resonances. The iteration is tedious. Convergence 
vi 


subharmonices are 
made to Chike 


is not discussed, Existence and stability ot 


taken for granted, for which reference may be 


Obi [Proc. Camb. phil. Soc. 47, 741-751] and Levinson, N. [An- 
nals Math. 45, 723-37, 1944]. For further bibliography, see 


also Cartwright, M.L., Copson, E. T., 
6, 21, 1-12, 1949 


and Grieg, J., The Advance- 
The paper may be useful to 
\. C. Kringen, USA 


ment of Science, 


an engineer, 


2697. Gordon, D. S., Instruments and techniques in vibra- 
tion research, 7’'rans. Instn. Engrs. Shipb. Scotland 96, 3, 71-124, 
1952-53. 

Methods of producing and measuring vibrations are discussed 
de- 


vel yped for a research project involving the vibration testing ot 


generally, particular mention being made of equipment 


ship models up to 20 ft in length, in air and in water. Special 
items developed for this project include smak vibration exciters 
with high stability of frequency and force, lightweight deteetors, 
and a phase-measuring unit. A critical analysis of different svs- 
tems is made and their performances are compared, 


C. FE. Crede, USA 


2698. Woodward, J. G., A vibrating-plate viscometer, ./. 
acoust. Soc. Amer. 25, 1, 147-151, Jan. 1953. 

This type of viscometer is simple to operate and well suited 
for rapid measurements of Newtonian viscosity and for empirical 
indications of flow changes of some non-Newtonian materials. 
A circular plate (0.2-in. diam and 0.010 in. thick) is attached to 
a vibrating reed. The plate-reed svstem is operated at its 
resonance frequency of about 800 cps, so that the amplitude otf 
vibration is a measure of damping, for a constant driving force. 
Two barium-titanate slabs are fastened to the reed near its sup- 
port and generate a voltage which is proportional to the ampli- 
tude of vibration. Thus the reduction in voltage from that ob- 
tained in air when immersing the vibrating plate in a liquid is a 
measure of liquid damping. Author derives a theoretical rela- 
tion between viscosity, density, and voltage change and demon- 
strates its validity by experimental data. Author’s theory as- 
sumes that the resonance frequency of the reed-plate svstem in 
the liquid is equal to that in air, but author realizes that this as- 
sumption might not be applicable for materials of higher vis- 
cosity than about 10 poises. To obtain more significant measure- 
ments for heavier materials, a second disk (0.032 in. thick) is 
provided which gives the system a resonance frequency of about 
400 eps. 


exact interpretation of flow data of heavier liquids and of non- 


However, the applicability of the measurement to the 


Newtonian materials is doubted, especially since end effects due 
to the finite thickness of the plate might exist. Nevertheless, 
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reviewer believes that this type of viscometer will find eto). 
use, especially in production control, since its electronic 
provide advantages in adapting it to continuous op 


tuth N. Weltman. | SA 


processes, 


Wave Motion, Impact 
(See also Revs. 2691, 2723, 2956) 


2699. Newlands, Margery, The disturbance due to a line 
source in a semi-infinite elastic medium with a single surface 
layer, Phil. Trans. roy. Soc. Lond. (A) 245, 896, 213-308. D, 
1952. 

In order to improve and check the ray technique in 
namics, the problem as formulated in the title is solved 


ously. This is done by the usual mathematical methods 
Sommerteld-Weyl and Bromwich, which obtain the solutio 
first as a complex (double) integral and then transform 
tortions of the paths of integrations into a form suitabl 
ical interpretation. For a final evaluation the method 


est descent is used. The results show that at remote pouits 


or near the surface, pulses are received which correspond to + 
ray method, but there are also additional pulses, due to 


kor 


great distance this description of the disturbance is, thoug! 


tion, Which are not obtained by ray methods. points 
rect, no longer advantageous because the various pulses inter! q 
with each other. Author shows, after a study of the fre 
near the surface, that by an appropriate distortion of the pat! 
integration the disturbance at great distances is essentially 
Rayleigh wave train. 

Many numerical results in the form of curves are present 
the application to seismological problems is discussed. 

H. L. Oestreicher, Us. 


2700. van den Dungen, F. H., Formulas for the numerical 
integration of the wave equation (in French), Acad. roy. 2 
Bull. Cl. Sct. (5) 38, 7, 669-684, July 1952. 

Author resumes his efforts from earlier work [title sourc: 38 
1-2, 39 49, Feb. 1952] to adapt method of characteris 
numerical solutions to be carried out in a digital machu 
ent communication gives wave function in terms of mor 
metric linear expressions in values of initially given ftunct) 
within the characteristic cone for a finite number of tin 
vals. Formulas given apply to two-dimensional wave> 
tension to three dimensions is discussed briefly. 

F. K. G. Odqvist, Sw: 


2701. 
trains, 
1952. 


Various difficulties in defining a satisfactory general + 


Birkhoff, G., and Kotik, J., Fourier analysis of wa’ 
“Gravity waves,” Nat. Bur. Stands, Circe, 521, 221 24 


$1.75. 


one-dimensional trains of gravity waves are pointed out. For"! 
Fourier transform theory is used to suggest plausible exist”) 
and uniqueness theorems. In particular, the following 
conditions on a wave train are shown to be formally equ! 
The spectra of the components traveling in opposite di! 
are nonoverlapping; the total kinetic energy im space 
pendent of time; the total kinetic energy (density) obs 
a point, totalled over time, is independent of the locatior 
point in space. 

Finally, a Fourier analysis is made of the relation 
elevation and pressure. 

From authors’ summary by V. P. Zimnoce! 
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2702. Fuchs, R. A., On the theory of short-crested oscillatory 
waves, “Giravity waves,” Nat. Bur, Stands. Cire. 521, 187-200, 


52 


Wa 


$1.70. 
systems on the surface of a liquid, which are periodic 
the direction of propagation and in the crest direction, 


od short-erested waves, are investigated to a second approxi- 
ion. The surface profile, which was doubly sinusoidal on the 


erst approximation, has broader troughs and narrower crests on 


the S¢ 


md approximation. It is found that for a mixture of 
nd short-crested waves moving shoreward, the long- 


sted wave becomes more predominant as the water becomes 


line 
face 


tion, 


Wa 


dlower. It is also found that, in addition to an oscillatory 


the particles have a constant velocity in the direction of 
ve motion which is a maximum for lines passing through 


ests and troughs. 
lhe linearized theory is applied to the case of the wave motion 


ted by an initially localized displacement. 
L. Landweber, USA 


2703. Dengler, M. A., and Goland, M., Transverse impact 
‘ jong beams, including rotatory inertia and shear effects, 


First U.S. nat. Congress appl. Mech., June 1951; J. W. 
rds, Ann Arbor, Mich., 569-577, 1952. 


Paper presents the first (correct) exact solution of a problem of 


usverse beam impact based on Timoshenko’s differential 


juation (which accounts for the first-order effects of transverse 


r and rotary inertia). Timoshenko’s equation predicts the 


wrenee of two modes of wave transmission with, in general, 


ferent Jimiting velocities for the case of very short wave 


ths; one velocity corresponds to a traveling shear Jump, the 


to a bending moment Jump. For the special case where 
un properties are such that these two velocities coincide, 


ithors derive, by application of Laplace and Fourier transforms, 


4 sed expression for the time and space variation of the mo- 


nt 


in an infinitely long uniform beam subjected to an im- 


lsive point loading. Previous work by Uflvand [AMR 3, 
33] on a similar problem is shown to be in error because of 


rica 


proper choice of boundary conditions. 


eviewer’s note: Uflyand’s error has been made many times; 


sists of applving the condition of zero slope at a clamped 
it an axis of symmetry even when the basic theory permits 
detormations. The appropriate condition is that of zero 


m of a transverse section.) 


\uthors also attack the more difficult ease of a beam having 


equal propagation velocities of shear and moment jumps. 


ace transforms involved apparently defy analytical inversion, 


application of contour integration, problem is reduced 


veral definite improper integrals, the numerical evaluation of 


wae 


} 
i 


The 


the 


th 


it 
{ 


}) 


ng problems in aircraft structures and other fields of imme- 


ul 


erent 





is not undertaken in the paper. B. Budiansky, USA 


2704. Leonard, R. W., and Budiansky, B., On traveling 
waves in beams, NACA TN 2874, 76 pp., Jan. 1953. 


fundamental equations of the Timoshenko mechanism 
propagation of transverse waves in beams are analyzed in 
1 the development of efficient mathematical procedures of 


lon adequate to the ever-increasing importance of impulsive 


pplication. Three principally different methods are em- 


‘ 


“d: (a) The method of characteristics. which offers the ad- 


ige of a clear and simple geometrica! interpretation of the 


1 


mathematical properties of the differential equations, 
mits the establishment of a numerical step-by-step 


ration procedure; (b) the classical normal mode approach, 


ims at the determination of the natural frequencies and 


es of the beam in view of final representation of the solution 
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as a superposition of these elementary modal terms; (¢) the 
derivation of exact solutions directly describing the character- 
istics of traveling-wave phenomena. Authors emphasize that 
exact traveling-wave solutions encounter serious mathematical 
difficulties and have, accordingly, been obtained only for a rather 
limited number of problems. Hence, while exact solutions might 
be considered as of superior logical value, approximative solutions 
of the type (a) or (b) will frequently be preferred from the stand- 
point of practical applications. Comparing methods (4) and 
(b), one is inelined to give preference to method (a) which is a 
true traveling-wave approach and has the advantage of relative 
numerical simplicity. There are two sets of characteristics cor- 
responding to two propagation velocities ¢,; and ¢. The dis- 
continuities of the blending moment .W and the angular velocity 
w of the beam cross section propagate along the one set, the shear 
force V and the linear velocity v propagate along the other set. 
Method (b) is characterized by the fact that a natural mode is 
now represented by a pair of functions instead of a single one, as 
in the elementary theory. A number of interesting examples 
are evaluated for the idealized case that the beam characteristics 
are such that the two wave-propagation velocities ¢ and cy: be- 
come identical. excellent diagrams demonstrating the con- 
vergence of the numerical procedures and the agreement between 
methods (a), (b), and (¢) are included. The exact solutions are 
obtained by means of the Laplace transform. These latter are 
in absolute agreement with solutions obtained by M. Goland and 
the reviewer (see preceding review) in view of the well-known 
theorem that response to unit impulse corresponds to the deriva- 
tive of response to unit step. M. A. Dengler, USA 


2705. Campbell, J. D., An investigation of the plastic be- 
havior of metal rods subjected to longitudinal impact, /. ech. 
Phus. Solids 1, 2, 118-123, Jan. 1953 

A method of impact loading is described which gives data re- 
garding the onset of plastic deformation in a metal cylinder sub- 
jected to high-speed axial compression. The result is expressed 
as a dynamic stress-strain curve. This curve is constructed 
from wire strain-gage measurements in the rod during and after 
each of a sequence of longitudinal impacts. For each loading, 
the total (elastie plus plastic) deformation is computed as the 
maximum dynamic strain, measured during the loading, plus all 
previous permanent set, measured statically after each loading. 
The corresponding stress pomt is computed by multiplying 
Young's modulus by the difference between the dynamic strain 
and the residual permanent set for the particular impact. The 
results of tests on a soft aluminum alloy show that the average 
strain rate produced is about 15 per see; the dynamic stress- 
strain curve is similar to the statie curve but raised some 15 20° 
W. R. Campbell [AMR 6, Rev. 1826] has made similar measure- 
ments on copper rods. His method of analysis differs, however, 
in the use of the plastic-wave velocity to compute stress. 


J. M. Krafft, USA 


2706. Beer, F. P., A method for the graphical determination 
of the motion of a structure with one degree of freedom under 
blast loading, Proc. First U. 8. nat. Congr. appl. Mech., June 
1951; J. W. Edwards, Ann Arbor, Mich., 175-178, 1952. 

Author describes a graphical procedure for obtaining a solution 
to the equation We = P(t) — R(x), where M is the mass of a 
particle with one degree of freedom, # is the acceleration of the 
particle, P(t) is an applied force which is any function of time, 
and R(x) is a restoring force which is a function of the position 
of the particle. Method of solution is presented for R(x) equal 
to a constant, a linear function of z, or a nonlinear function of x. 
P(t) is any function of time including blast or impact loading. 

W. B. Stiles, USA 
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2707. Plantema, F. Forces on elastic airplanes under 
landing impact (in Dutel Vat. LuchtLab. Rap. 8.373. 8 p : 
tables, 5 fius., Mar. 1952 

Author does not considel ~the tithe suggests) the elasticn rf 
the air trame, but only the tore-and-alt bending deformation of 


the landing prt ‘This deformation is caused by the 


eel during the spin-up period. The equations are 


icts Oo thie VI 


for the prestress phase (before the oleo strut 


et up and so ved 
‘omes Inaction), for the remamder of the spin-up phase and for 
the ensuing Sprit g-back motion The influence of the metering 


pin is not considered in these equations. A numerical example 


worked, and it is pointed out that the elasticity of the landing 
has s benefierl effect on the peak load W. Fliigge, USA 


Elasticity Theory 
(See also Revs. 2703, 2704, 2729, 2732, 2743, 2745, 2761) 


©2708. Novozhilov, V. V., Foundations of the nonlinear theory 


of elasticity, Rochester, N. Y., Gravloek Press, 1953, vi + 233 
) ~ 4 


lenglish translation of the tluuble book by V. VY. 
Novozhilov on the fund 
t compreher We evil hy I] | 


im AMR 4, Rev. 3795 M.A 


tential oncepts of linenr elastieit 
Ansoff having been published 


Dengler, USA 


2709. Rivlin, R. S., The solution of problems in second orde1 
elasticity theory, ./ ronal Mech. Analy 2, 1; Sa-Bi, Feos 

Bounds ue problems iu second-ord elasticit 
recording ho oD. Murnag | I. Math. 59, 235 260 
LO37 olved stem ) tI oll Ing pre S 
Cor mie bycotarie lue prolbler lassi lasti 
hear ved, neglecting ond-orde Brot 
econd heon the additional for re cnleulated whiel 

ua | tppied ral ) iti ie ’ ponding 
svstem oof disphicements Addit ny for systen ersed 
in direction, and the displeceme ! ould then procltue 
ccording SS] elastic ire: caleulated Lele 
to the p U lisplicemen I 1 ! viving the requ ( 
olution \lethod of solution led to tls midi 
tube subjected to simultaneous extension 4 rslo nal «lit 
ference from: Classtend results met Vet he Incr etntble | 
culation of average effeets throughout the body in cases when 
detailed solution would be too libortous; ceog., sinzaltsumeous « 
tension and torsion of a rod of arbitrary cross section Voclitiv 
tion of theory for incompressible material is also discussed 


(; Odaqvist Swede! 


2710. Cattaneo, C., On the torsion of two elastic spheres 
in contact (in [tlisnn), law. Se orm, sup. P 3) 4, 4/2. t--16, 
1952 

Authe InUlates, im terms ob an taiteygral equation, the pro 


1402! |b 
Hertz 


1 


monotonically increasing torsional couple 


AMR 4, Res 


ol two like elastic spheres in) 


lem, solved previously by J. 1. Lubkin 


‘athial theor 


lL to 


and two-term approximations to the distribut 


sub ye 
1s obtains one 
ol thre 


relations bet 


shearing stress on the contact surface , as well a tor the 
nnulus and the angl 
The reviews 


terms of the 


radius of the slip oa 


veen the 


twisting moment, respectivels 


twist snd 
that, While the 


idius COnSIStS Ol 


stated CX PLresslon «>! twist 


the first tern o series EXNpansion, tor 


ipplied moment, Ob the exaet ‘quatlon givetr Dy Loubkin, The ap- 
proximate radius-torque relution does not check, even in the 
vicinity of zero torque, with the numerienk values tabulated fron 
the exaet solution by Lubkus In saddition, the matint torsional 








APPLIED MECHANICS REViEWs 






SUiffdiess, whilebi tic be obtamed directly trom: the line 


to the torque-twist relation, does not apres 
AMIR 3, Rev. 2592! snd by Lubkin 


Hl. Deresiewir 


ation 


viven by A\Tinddn 


2711. Sternberg, E., Eubanks, R. A., and Sadowsk,, y 
A., On the axisymmetric problem of elasticity theory for a regio, 
bounded by two concentric spheres, Iroc. First U.S. 1 
ippl. Mech., June 1951; J. W. Edwards, Ann Arbor, Mii 
215, 1952. 

Classical boundary-value problem of finding stresses 
placements in a spherical shell under given arbitran 
metric surface tractions is reinvestigated on the basis « 


function approach of Boussinesq, referred to spheric 


nates Applientions des potentiels”’ by B: JOuUsSINeSG ss 


The solution is presented in exact, explicit series form, 


the convergence has been examined, and is deemed to 


suitable lor numerical computation The Cuses OL so 


ind spherical cavity In oan infinite medium have 
There 


Is a] bibliog: iphy sil the end 


D. N. Mitra, 1 


Vii a Timiit process 


papel 


2712. 
paper 
stresscoat drilling technique,’’ /’ric 
1, 237 -242, 1952. 


On the 


Durelli, A. J., and Tsao, C. H., Discussion 
‘‘Quantitative evaluation of residual stresses b 


Noc. ¢ p. Eres | | 


} 


isis of Wirsech’s formulas for thr 


Stresses aro 


trilled i poicate sub jee ted to hydrostatic on Unlaxial 


OMIPresslon and assuming the maximume-stress law 


{, the discussers show that the amount o 


ol thre st { SCOR 


stress ) ssidual strain) is Appronumnat ly proportiol 


quare of the distance between the center ot the hol 


evyInning of the crazmg zone ot the coating. In the 
paper, the residual stress was assumed to be proportion 
listanee between the edge ol the hole and the Hegimilil 


Millis. The di 


Iti bet ter ayreeme! 


eraging zone, as previously claimed by G 


prove that the experimental data are 


them st \ a % 


Serafin, P 
2713. Howard, H. B., Tube of least weight for give: 
sional stiffness, J. roy. aero. Soc. 57, 505, 45 46, Jan 


Batho-Bredt 


Villations, it is shown tha 


1953 


(sing the theory, together with the en 


thickness of the tube shou 


t the 


t} 


tlong the leneth, directly ix the square root ol the torqu 


inversely its the enclosed arent Po inerense the thiekne: 


tube lo provide Ora PIVETL erense i torsional stiff . 


rensec thiekn ‘SS mnuUSt also oly this bay which also 


tubes ol variable thickness, Proy ded that the thickness 4 
is coustant for all sections. Pra 


rround the perimeter 


vestions are made for the stiffenimg of a tapered tube ur 
us box beams im 


Conwa s. 


centrated torque at the free end. such 


renal fuselage bodies. i ID 


2714. Southwell, R. V., and Vaisey, G., A problem suggestes 
by Saint-Venant’s ‘‘Mémoire sur la torsion des prism 
Anniv. Vol. appl. Mech., dedicated to C. B. Biezeno; 
Antwerpen, Djakarta, N. V2. De Technische Uitgeveriy # 
1953, pp. 100-106. 20 Hf. 

In Saint Venant’s solution (1855) of the torsion of a re 
2b, contour-ty pe diagrams were viven for a squ 
The t 
Venal 


limiting value between these two condition 


bar 2a 
a rectangular section with a 2b. 


the latter, 4 areas. Saint 


tion and for 
S areas ol svmimetryv, 
lated the 
1.4513 6 


iIntermediite between a/b = | 


The authors present similar diagrams for 


ind 1.4513, showing how 
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Sure squceZed out nore and more as the uppel dannii 
Relaxational methods were used im the analysis 


\I. W. Jaxekson, USA 


27115. Hiedemann, E., and Spence, R. 
M weory of relaxation phenomena (in (erm 


D., On a uniform 
_Z. Phus. 133, 109 


IS 
t 


ittempt to unify and generalize the mathemiuiti 
y relaxation theories 
The first part, boy 
philosophy of the 


Ani use Of the specifie laws 


is avoided, the first xuthor, dis 


second smal y tie 


subject. The 


second author. He considers the equation E 


Yoand F# stand for anv complex stress and the sc 


twl *° 


strain, both depending on time as ¢ and where 


} 
ss MIEN 


modulus of elasticity,’ «a tunetion of @. He 
AX by 
tion of A(t) in terms of TT 
fy, then also # 


} 


41, SO ntlso Is BE and conversely He ther ust 


a corresponding coniple \ Fourier Integral 
next assumes that 1 


Otor é,, and conversely; and 


metic methods to dSCuss thre consequences ot thes: 
trictions on the behavior of F(t). Thus he obtain 
of “relaxation Spectr: 


( Pruesdell, USA 


rrioli, G., Validity of the theorems of Menabrea and 
ition of the problems of nonisotherma! elastostatics 
RoC. Semin. mat. Univ. Padova 21, 202-208, 1952 
tends the theorem of Menabres to certain types 
Then he uses an extensior 
AMR 6, Rev. 768 
change in such a ce 
C. Truesdell, USA 


elastic deformations 
Miot the paper by Signoriii 


hound for the temperature 


Yu, Y.-Y., Solution for the exterior of a general ovaloid 
trary loading and its application to square, rigid core 
oc, Parst Ul S. nat. Congr appl. Mech... June 1951 

is, Ann Arbor, Mich., 227 237, 1952. 
1 the comple variable method of 


Viuskhelishvill 


ess problems, author has shown im an earlies papel 
a general ovaloid under arbitrary, 
In the 


rul core of the shape ofa square with rounded corners 


or the exterior ot 
th constant or zero forces at infinity present 
nsion field of arbitrary inclination secondly, ina 
ed to pure bending: thirdly, the rigid core is sub 


The last case 


ce at the center with two Components and 


Ntrary forces. includes three special 
a couple 
aleulations and stress graphs Clarity. the results 


H] Neuber 


Crermany 


-l53. Drucker, D. C., Greenberg, H. J., Lee, E. H., and 
“ager, W., On plastic-rigid solutions and limit design theorems 
‘Ot elastic-plastic bodies, Proc. First | 

1951: J. W. Pdwards, Ann Arbor, 


S. nat. Cong appl 


Nlich.. 533-538 


Dri KET, 


rmine upper and lower bounds tor the collapse 


Careenbe 


ry i 


lis recently developed by 
or limit 


supported elastic-plastic haly subjected to external 


solutions of plane strain 


value problems for plastic-rigid bodies has determined 


ert work On complet 
and velocity fields which satisly the laws ol plasticity 
rim If the limit-load theorems are applied to such 


olutions, the upper and Jower bounds coincide, snd sé 
mit load for the elastic-plastic problem is obtained 


iInchidinge problems Tay 


PVE? 


es of such solutions are 
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Which, because of the general form: of thie OUndaries, 1b Woutd be 
virtually impossible to attempt the elastic-plastic probl mh li 


correct solutions, which satisfy all conditions in the plastic rr 
YIOns only, are also discussed 
summary by PL Gi 


From authors’ Hodge, Jr., USA 


thin membranes 
IWO-5O5. 1952 


2719. 
French 


Bolcskei, E., Deformation of 
Acta Techn. Hung 


Mathematical paper derives three differential equations i thi 


Budapest 5, 4 


three displacements, which can be determined therefrom if the 
-tress distribution in the membrane or the strain distribution due 
to temperature influences is known. The three relations are get 
eral and are expressed in rectangular coordinates. Author gives 


two applications of his theory: displacements of a eylindrica 
shell and of a plane membrane under its own weight 


M. Wuipers, Holland 


2720. Strub, R. A., Distribution of mechanical and thermal! 
stresses in multilayer cylinders, 7) ISWE 75, 1, 73-79, Jar 


19538 
The desig Oo thick-w tlled ithdrien? pressure Vessels CcCore 
ing to elastic stress theory, resul elatively heavy vessels if 


Is attempted to limit the high t ile itil stress at thr miner evi 


lrical wall It has been shown by tests bv several investigator 
that sa ce Tad amount OF pla adelo takes pl esulting 
ina redistribution of stress through plastie flow and correspor 

Ing prestressng ol the inet lavers of tl vliinder when the ap 
phed pressure is relieved lf a perfeet material were used in tl 
design, it would detorm im such sw that, when subjeeted to the 


loud. the effective stress would be the ssi 


IAN pressure 


throughout An approach to this ideal is the multilayer eylinde: 


reported in this paper. The suthor gives several formulas b 


vhich mechanical and thermal stresses in such struetures can be 


computed A method Is out lined vith vraphieal nlds by whic 


the best proportions Tot this 1 pe ob ve sze] may be determined 
Optimum conditions are based on so effective stress derived trot 


<trengtt thre vy 


Kk. G 


the maximum strain energy 


Allen, USA 


2721. Davin, M., On the theory of stability and the intrinsic 


curve (in Freneh), C. R. Acad. Sct. Paris 235, 14, 691-693, Oct 
1952 

Cauchy *s hy potty SIs, CX PhLilhihnyg cohesion phenomen i reddit 
nteraetion, leads to particular forms of the elastic potenti i] lt 


the theory of stability is applied to simple forms of potenti 


obtained hereby, there result in general most of the phenomen: 


that distinguish deformation and failure of certain engineerin; 


nent pastes and mortars. 


Fhiess, Argentins 


materints, principally neat cer 


From author’s summary by Ek. D 


Experimental Stress Analysis 


(See also Revs. 2697, 2769, 2779) 


2722. Rondeel, J. H., On measurement methods used by 
the National Aeronautical Research Institute (N.L.L.) for the 
testing of structures (in Dutch), /ngenieur 65, 10, L.1-L..6, Mar 
6, 1958 

Author cle 


measure displace 


<eribes the use of light im some structural tests to 


ments and shearmg angles of flat plates loaded 


in their plane, and in instruments as a menns to obtain ellipticsl! 


dingrams, and is an thsoliute standard to lilorsite 


mechanical extensometers 


enlarged 


From author’s sumoiss i ME. Botman, Holland 
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2723. Petersson, S., Investigation of stress waves in cylin- 
drical steel bars by means of wire strain gauges, 7’rans. roy. 
Inst. Technol., Stockholm no. 62, 22 pp., 1953. 

Author describes the use of strain gages to investigate the 
pressure pulse produced by an explosive charge detonated at one 
end of a steel bar. The uneven distribution of strain over the 
cross section of the bar with these short pulses due to radial in- 
ertia effeets is allowed for by the use of two gages mounted at 
right angles to each other and used as two arms of a bridge cir- 
cult. The method described follows the classical work of Hop- 
kKinson [Phal. Trans. (A) 213, 487, 1914] and is similar to that of 
Davies [Phil. Trans. (A) 240, 375, 1948] except that strain gages 
The novel 
results relate to the damping of the pulse by the bar, and author 


are here used instead of condenser microphones. 


shows that high frequency components are damped out after 
having traversed the length of the bar (1 meter) several times. 
H. Kolsky, England 


2724. Kuske, A., Evaluation of experiments in two-dimen- 
sional photoelasticity (in German), Forsch. Geb. Ing.-Wes. (B) 
18, 4, 113-126, 1952. 

\uthor gives a critical report on experience with the different 
methods of deriving stresses from plane photoelastic observa- 
A new method, using the lines of constant shear stress, 
Ht. Neuber, Germany 


tions 


secmis to offer some advantages. 


2725. Leven, M. M., and Frocht, M. M., Stress-concentra- 
tion factors for single notch in flat bar in pure and central bend- 
ing, J. appl. Mech. 19, 4, 560-561, Dee. 1952. 

Stress-concentration factors, determined photoelastically, are 
given for notch-bend specimens. Variables are depth, root 
radius, and angle of notch for pure bending, and span-to-depth 
ratio for keyhole and Izod impact specimens. Information is 
riven in form of four very clear and comprehensive diagrams. 


R. Week, England 


2726. Dodd, R. A., Residual stresses in aluminium alloy 
sand castings, J. Inst. Metals 81, 77-81, 1952/1953. 

Residual stresses in aluminum castings were measured to deter- 
mine effect of moisture in the sand mold, the pouring tempers- 
ture, time between pouring and stripping, and the mold strength. 
A tramework-type casting with different size members was cast, 
wire strain gages were attached, and then the member sawed 
trom the framework. The results showed that: (1) The stresses 
increase with the moisture content, but over the usual range of 
5°, to 6.507 the difference was small; (2) the stress increases 
rapidly relative to the stripping time up to 10 minutes, but then 
the rate decreases until the maximum stress is reached in 1 hour; 
4) the stress increases slightly as the pouring temperature in- 


The 


most practical observation is that the residual stresses will be 


creases; (4) the mold strength does not affect the stresses. 
minimized by stripping the castings as soon as possible. 


C. R. Freberg, USA 


Rods, Beams, Shafts, Springs, Cables, etc. 
(See also Revs. 2695, 2751, 2776) 


2727. Thomson, W. T., A note on tabular methods for flexu- 
ral vibrations, J. aero. Sci. 20, 1, 62-64, Jan. 1953. 

Presented method is applied to beam vibrations where stiff- 
ness and mass distribution are nonuniform, Generally, the exact 
mathematical procedure for such problems requires the estab- 
lishment of differential equations which cannot be solved by ele- 
Instead of differential equations, method 


Inentary means. 
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uses a system of algebraic equations where deflection, jo», ” 


moment, and shear are varied finitely. This formulation < 


gests a successive computation by means of tables. Comput. 
tion is started at one end of the beam where the boundary yq| 
are determined. Progressing from point to point, the quantirj. 


Specifying the bound 


andar 


are obtained according to their form. 
conditions at another suitable paint, the independent quant; 
Uncoupk 
flexural vibration, the same for a rotating beam, and eoup), 
treated in the note. 

P.-P. Heusinger, Germa; 


is determined and, after that, all other quantities. 


flexure-torsion vibration are 


2728. Swida, W., On the statics of annular beams | jp (;... 
man), Beton u. Stahlbetonbau 48, 1, 5-11, Jan. 1953. 

Author tries to solve the problem of a horizontal circular 
Reviewer regres 


vertically loaded and supported in n points. 
that he cannot agree with author’s deductions nor with his : 
sults. C. B. Biezeno, Holla sae 

2729. Goldberg, J. E., On the application of trigonometric 
series to the twisting of I-type beams, Proc. First U.S. nat. Co 
appl. Mech., June 1951; J. W. Edwards, Ann Arbor, Mich., 2s 
289, 1952. 


The resistance to twisting of I-type beams which are tr ” 


warp at the ends and are subjected to one or more torsional |o 
applied at intermediate locations derives primarily from (1 
Saint Venant type of torsional resistance, and (2) the resistan J 
of the flanges to bending im their own planes. Representing th @ 
angle of twist as a sine series, the strain energy associated | 

(1) and (2) and the external work are calculated in terms 
Fourier coefficients which 
The resulting series may be differentiated te: 


are determined from the theore: 
virtual work. 
by term to evaluate the derivatives which characterize thi 
distributions. For other end conditions, a residual solutior 
be superimposed which liquidates the untenable portions o! 
warping displacements. 

From author’s summary by G. Winter, Us 


2730. Hoff, N. J., Complementary energy analysis of th: 
failing load of a clamped beam, ./. appl. Mech. 19, 4, 563 00) 2i 
Dec. 1952. 

A clamped beam is subjected to a uniformly distributed 
which increases from zero to a value, causing the yield stress 1 
exceeded at the two ends and the center. Beam sector 
idealized I and stress-strain curve, a straight line with slop 
from zero stress to vield stress, followed by another straight 
of slope EC to fracture. 

Use is made of an expression for total complementar\ energ 
to justify the fundamental assumptions of limit analys 
chosen beam dimensions and C = 290, curves are give! 
spreading of plastic regions and the variation of significant 
ments and deflections These ur 
(a) that the conventional assumption of a yield hing: 


with increasing load 
show 
permits rotation for small changes in moment below « 
load, is valid, and (b) that this critical load coincides 
formation of the third vield hinge (at center). 
M. C. Steele, Se 
2731. Heilig, R., The compound beam with arbitrary op°" 
cross section (in German), Stahlbau 21, 10, 186-189, Oct. 1% 
A theory is explained for the study of compound bear 
and reinforced concrete) under the action of external tor 
nonuniform heating. The elasticity equations obtained | 
an interesting analogy with those corresponding to homo 
The effects of shrinkage and creep are not 
F. Wolff. | 






material. 





although prestressing is considered. 
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_ slon .732. Boresi, A. P., Coefficients of irregularity of a rotating 
IN sug. stem considering torsional elasticity of the shaft, Proc. First 
mputs. R Congr. appl. Mech., June 1951; J. W) Edwards, Ann 
Value ror, Mich., 111-117, 1952. 
ANtities | rye coetlicient of irregularity 6, defined as the percentage varia- 
vular velocity with respect to the mean angular ve- 
is usually computed under assumption that the connect- 
oup| shatts are rigid, 
‘oupl wans of a tabular procedure, part of which are complex 
les, author shows that torsional elasticity can be taken 
nal munt A typical example shows that the imereased 
labor is justified. 6 varies with the place where it is 
ed. In the example studied, 6 is 4 to 22 times the 6 


bility is neglected. WL. Esmeijer, Holland 


2733. Mansfield, E. H., Torsional stresses in multi-webbed 
ectanguiar cylinders, Azrcr. Engng. 25, 287, 20 21, Jan. 1953. 
Determination of the torsional stiffness and shear stresses ot 

dticclled rectangular eyvlinder is approximated by replacing 
nternal webs by an equivalent uniform web 


me. ¥. 


surton, USA 


2734. Czitary, E., and Heinrich, G., Safety analysis con- 
cerning slipping of a carrying cable off the mast 
I) Ing.-Arch. 6, 5, 372-386, 1952. 
i! 4 Sa 


in German), 


vertical deflection, the carrying cable of an aerial cable- 
have lateral deflection due to side wind foree. Paper 
if cable is not to fall 
Influence 
friction and of flexural stiffness of cable which increase 


sses how large side deflection may be 


t shoe grooves ol passengel! cableway supports. 


gainst falling off is not taken into consideration. — In 

part, stability of equilibrium of cable is discussed. Es- 

shing a potential funetion for cable tension and wind pres- 

iuthors derive figure of equilibrium from. first variation, 
t stability from second variation. 


From authors’ summary by J. N. Goodier, USA 


tI 


bd 2735. Chu, C., A theory of twisted Bourdon tubes, Proc. 
(U.S. nat. Congr. appl. Mech., June 1951; J. W. Edwards, 

\rbor, Mich., 271-280, 1952. 
sourdon gages emploved during the past hundred vears 
Umost exclusively of the bent-tube type. The twisted- 
type was discovered at the same time, but was ignored for 
gtime. It is the purpose of this paper to establish a general 
of the twisted Bourdon tube, assuming the validity of the 
nerg “at Venant theory of torsion, The internal pressure causes a 
ny of the tube cross section toward a circular form, which 
luces & torsional moment if no untwisting Is permitted, or an 
isting if the torque is released. The case of a Bourdon tube 


ure 'h infinitesimal initial twist is first considered. The result, 


rque at zero untwisting and angle of untwisting at zero 
jue are linear funetions of the twist angle, no longer holds for 
vith finite initial twist, where both functions reach a maxi- 


ritical and optimal initial twist). The last part of the 


ils with the ease of finite laitial twist and finite untwist- 
gle, the untwisting angle being no longer a linear function 
ypen essure. 
- ‘he general theory is applied to tubes of narrow rectangulsat 
section, and results of numerical calculations are presented 
QVe wy iphs. Multilegged cross sections are also considered 
s concluded that they possess more desirable character- 
s pressure responsive elements. An experimental study 
with two kinds of thin tubes, and qualitative agreement 
W. Wuest, Germany 


+ 
} 


heory was found. 





Plates, Disks, Shells, Membranes 


(See also Revs. 2711, 2735) 


2736. Vreedenburgh, C. G. J., and Stokman, O., Some new 
elements in the calculation of flat slab floors, Anniv. Vol. app! 
Mech., dedicated to C. B. Biezeno; Haarlem, Antwerpen, D):- 


karta, N. V. De Technische Uitgeverij H. Stam, 19538, pp. 253 


281. Hf. 20. 
Paper discusses determination of bending moments in flat 
slab floors. Method consists in replacing supporting column 


by a fictitious clamping circle of radius R. The usual bih:ar- 
monic equation is first solved for the slab, and the values of slope 
(center of col- 
Both slope and 
moment vary almost linearly with R, and authors propose that 
The column head 


lyzed, also in terms of a clamping radius, and the two solutions 


and radial moment evaluated round the origin 
umn) as a function of the clamping radius R. 

this approximation be made. is then sna- 
matched to give the combined action of slab and column. Use 
of R simplifies numerical work, and authors give detailed results 
for column heads of both hyperboloid and conical form. Results 
are well supported by tests on steel model. Authors considet 
advantages of fictitious clamping circle such that this should be 
basis of calculations and building code requirements for sueh sj:at 
floors. J 


Heyman, England 


2737. Stippes, M., Large deflections of rectangular plates, 
Proe. First U.S. nat. Congr. appl. Mech., June 1951; J. W. Ed- 
wards, Ann Arbor, Mich., 339 345, 1952. 

A procedure tor the solution of the nonlmear fourth-orde: 
partial-differential equations known as von WKarmadn’s equations 
for the large deflection of plates is given for a class of boundary, 
conditions. This class of boundary conditions is characterized 
by the property that no forces exist in the plane of the plate 
{itz solution cs 


the boundary. Under these circumstances, a 


be applied in a particularly simple fashion. The paper treats 
rectangular plates that are simply supported on two. parallel 
edges, and either simply supported, free, or elastically supported 
on the remaining two parallel edges. A comparison of theor 


with experiment for a uniformly loaded square plate, simp! 
supported on four sides, shows excellent agreement. 


R. L. Bisplinghoff, USA 


2738. Ramberg, W., and Miller, J. A., Determination of 
stress-strain curve in shear by twisting square plate, Prov. Firs: 
U.S. nat. Congr. appl. Mech., June 1951; J. W. Edwards, Ann 
Arbor, Mich., 513-519, 1952. 
method for the determimation ot 


stress- 


Paper reports on a 
strain curve in shear by twisting a square plate. Analytically, 
it is quite simple to show that if at a point the principal stresses 
are equal and opposite, then there exist planes on which there 
is pure shear. 

In the present method, the equal and opposite princips 
stresses are produced by equal and opposite transverse forces 
applied to adjacent corners of a square plate. By means of equi- 
librium considerations, the maximum shearing stress can be ex- 
pressed in terms of the loads. 

By geometrical considerations, the maximum shearing stra 
The 
shear stress-strain relation can thus be determined from the load- 


ean be expressed in terms of the deflection of the plate. 
deflection curve for the plate. This method is also extended to 
apply to stresses and strains in the plastic range. 

Ixperimentally, it is rather difficult to satisfy all the assump- 
tions made in the theoretical analysis. The authors realize this 
and discuss at length the inaccuracies due to edge effects, mem- 





es, and deformation Vo LYabsverse¢ shearing ore 
\ chen 0 hen etheo wit ’ ompared t) a) hedra 
‘ rive Om stress 1 nshear fors twos i trie 
| hedral s = Mmpressive ated site 

( ! ithe | 
ood agreement was obt ed for an aluminum alloy but not 


ld steel Y-H. Pao, USA 


2734. Noel, R. G., Elastic stability of simply supported flat 
rectangular plates under critical combinations of longitudinal 
bending, longitudinal compression, and lateral compression, ./ 


Sei, 19, 12, 820 834. Dee. 1952 
Phe entical stress coefhieren or the buckling of simply suy 
ported flat rectangular plates under combined longitudinal bend 
u pitied tl COmMMpressio and lateral Compression are found 
the well-known energy method (Ravleigh-Ritz Interaction 
‘ hese load \ ire’ pore sented lor Var1lous plate-aspect 
0 Also inchaded e curves ot eritical buekling constants 
0 HWinplyV s<Upporte d flat rect wmgular rolsate s unde eombined um 
metrical bending and lateral compression These curves 
Hire tty sed? to clesiy i plea e& or to cle termune thre 
1] iYvIveh pla Thdbede ach loadir onditions The londing 
sumed i thalvsis is quite general and includes 
ited by previous investigators as longitudinal ber 
ne and compression, lomygitudimn bending and = Jdateral com 
eSSTO?! tl 1 COMPpPressior ] Two acirectior 
In tollowing through the details of the paper, reviewer di 
overed ore than fifteen misprints, most of which appear in the 
equations under ‘Pheoretical analysis.’ \Ithough they do not 


eem to have influenced the computations and resulting eurves 
readers are warned against using the equations im the pape 
Reviewer hopes author will correct these misprints and confirn 
the vahaitv of the curves 1 the Readers’ Forum of the Journa 


Gs. C. K.. Yeh. USA 


2740. Galimov, K. Z., Equilibrium equations of the theory 
of elasticity for finite displacements and their application to the 
theory of shells (in Russian), Jer. Kazan. Filial, Ahad. Nan 
SSSR Ser. Fiz.-Mat. Tekh, Nauk 1, 25 46, 1948 

Author considers the geometry of finite strain and proceeds 


TOOeNDPess 1 eatin. of equilibrium WW) the forn 
lps » Dol ) 


Where AS? as the controvarlant component mi the direction of the 
undeformed axis 2? of the stress vector acting on the deformed 
surface referred to unit ares of the undeformed surface, which, a- 
+ result of deformation, goes into the deformed surface a@ 
const This tensor is not symmetric but presents the advantage 
that the covariant derivation, indicated by the comma, depend- 
only on the metric tensor of the undeformed state. The intro 
duction of this tensor, in the theory ot shells, leads to an addi- 
tional termin the moment equation of equilibrium. He concludes 
that the momentless state in shells with finite displicements is 
practicable only when certain restrictive conditions are put on 
the displacements. The shell of variable thickness is next con- 
sidered, and equations are derived which have already been given 
by Chien (Quart. appl. Math. 1, 297 327, 1944 The method of 
derivation i. howeve different 


I. M. Milne-Thomson, England 


2741. Galimov, K. Z., The general theory of elastic shells 
with finite displacements (in Russian), /zr. Aazan. Filial. Akad, 
Vauk SSSR Ser. Fiz.-Mat. Tekh. Nauk 2, 3-38, 1950. 

This is a continuation o! the work of the paper reviewed abo, ie 


The first section gives the theory of the deformation of surfaees it 
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‘ 


general coordinates and conditions o compat 
second gives the equilibrium equations of shells of 
thickness 2h referred to the metric of the undeforn 

this PULP POSE the author introduces 4 Hiomen! Tensor 


the stress tensor 1°? of the first paper, and the relat 


the deformation and the external rorce s\ stems exam 


thor claims to make no arl 


trary bay potheses, hut it 

reviewer that he tacitly assumes that the undefor 
surface and its normals vo over to the deformed mi 
and Its normals The third =o" tion introdues = how 
ie 


} 


tions im forms adapted to deformed and undetor 
In the fourth section the equations are formulated 
proximation of WKirchhoff’s hypothesis. The fifth 

the full set of equations ol equilibrium ana COmMy 
thin shells This discussion appears LO be not ent 
‘tor or the author gives no explicit: definition o 


5 \l Vilne-Thomson 


2742. Csonka, P., Contribution to the elasticity theo: 
circular-cylindrical shells (in Cerman feta Tee} H 
Budapest 6, 1/2, 167-174, 1953 

Author improves approximate solution tor problei 
of thin elastic circular evlindes by \. Aas Jacobsen [F 
20, p. 394, 1939]. \ method is pres nted for obtai 
tion of Fligge’s differential equations of the shell 
tractive forees on its surface Method of undeter 
efficients and use of a stress function enable author to 


results W I Hoppman 


2743. Novak, O., Determination of stresses in some 
in Czech Anniv. Volume Zdenék *Bazant, Prat 
Védec. Vydavat., 171-192, 1952 : 

In this study the author shows the h Lerimination of 
three types of shells without bending moment and su 
vertical load uniformly distributed in projection \ 


} 
} 


tion is done by the method ealled finite differences a 


‘ 


tion; it gives the idea of stress funetions. as well 
Wse © the determined Stresses 


From author's English 


2744. Tamate, O., Stresses in an infinite strip with a sem 
circular notch under uniform tension and pure bending (11 | 
nese), Trans. Soc. mech. Enars. Japan 18, 75, 7-15 Nov. 1982 

\ plane stress problem about an infinite strip, wl 
semicircular noteh on one side of the straight. edge 
The method of solution is similar to that of Howlar 
general formulas which pive the coefhieients in the require 
functions of each approximation are first derived linearl 
of those of the preceding approximations, and the express! 
the stress Components in the immediate neighborhood 
notch are formulated. The results of num>rical 
about the principal stress along the edge of the notch 
axial stress on the line of symmetry are deseribed for the 
a uniform tension and a pure bending, where the ratios | 
radius of the notch to the width of the strip are 1/2, 1/9 

+. Udogucl i, J 


2745. Eggert, T., Design of high-pressure pipe-line sys‘e™ 
by means of shrinking (in German), Vaschinenbh.-tech |, * 
8; 177-184, 234-236, 363-369; July, Aug., Nov. 1952 

The purpose of this paper is the analysis of a composit' 
made of two tubes assembled by shrinking. The stresse- 
vestigated in the elastic domain as well as under the co! 
partial plasticity in one of the two component tubes. The sh™ 
Ing temperatures are caleulated in detail in a series of numer’ 








NEWs fm SEPTEMBER 1993 


‘ 


! questions Of Optimum proportions Ob the col 


residual stresses are also discussed 


indo 


nent is conventional, and the analysis of plastic «le 


lows the criterion ot Hencky and von Mises tlie 


ising from the discontinuity of Poisson’s ratio at 


metween elastic and plastic domain (see, e.g., R.Ph 


The 


which Chest thre lis¢ en thre vor 


ire not investigated axial clongation of the 

sed to be zero, im 

omnis particularly simple 

ver has found no essentially new contribution i th 

order ot presentation followed bay the author could 
First, he gives the differential equation of equuiltt 


| Hn 


‘ 


ent and the elassical expressions Tron 


lchnionstration p. a7 then, ato pages [S82 
ishes the differential equation is well as the es 
he strains €, and € in terms of the radial displace 
SS1LOTIS hich by the wav, are not utilized at all i 


» treatment bears no Conlparison 


tion bys Timoshen! ) Strengt} of nintertals 


not Sul that tl raothetmi estigmted 
resent state of the technique It seems to | 

trettuwe rocess (Which is not discussed at 
- better and cheaper means of obt uning thi 
( \Isssonnet, Belgiun 


sh Buckling Problems 
(See also Rev. 2772) 


174 Steele, T. 


K., and Wang, C. T., The effect of the tor- 

rigidity of a single stiffener on the buckling characteristics 
subjected to axial compression with large deflections, 
20, 1,12 18, Jan. 1953 


ported rectangular plate (width-length ratio 2:1 


to) stiffener Is subjecte { to nn end COM PPessl\ 


wony the longer edges Stitfener is assumed to hay 


ny rigidity, and (a) zero torsional rigidity or (b) i 

. sem tl rigidity Hence, problem is reduced to com 
Jayne square plate with (a) all four edges simply supported 

2 ‘ edges simply supported scl the fourth (unloaded 


gidly clamped. The von Warman nonlinear equations 


imerically by representing the deflection funetior 


lon and fixed-edge moment lunetior hy pridaryate 


parisons are made between the critical buckling 


{ plate widths. and unit plate shortenings tor thre 


Authors eonelude that an outstanding advantage 


the use of a stiffener of high torsional rigidity i 


i] increase in the critical stress constant, a result 


obvious, since they are effectively Comparing a plat 


mur edges simply supported with one of greater edgi 

{ cheves that there is no novelty in this paper. ast 
lt niical proce dure tor solving the von Karman equ 

as worked out by Levy and referenced in the paper 

ystems trerence ais that a shehtiv different combination © 
1.4 miditions ais chosen Reviewer also questions thi 
ploving a divergent series to re present an auxiiial 

ve distribution which replaces the fixed-edze me 
ribution This series was obtaimed from a Fourie: 
limiting procedure. Tf the Fourier series itselt hiv 
hrit tuted into the lateral equilibrium equation, then the 


1es >) thre 


deflection function could perhaps have 
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been sShowh to be Conver ! my) tabkitiy fie* Tanai [tie prrepre 


H. Lurie, USA 


contains several typographical errors 
2747. 
buckling of elastic and inelastic columns, Prov 
Congr. appl. Mech., Jane 1951: JW. Edwards, Ann Arbor 
135-441, 1952 
For an elastic 
2434 


POOoVeErcomMe 


Chawla, J. P., Numerical analysis of the process of 
First | Ss. otiat 


Viel 


slightiv curved Column Hof 


AMR 4, Ke 


presented an analysis of the buckling In orde 


process Of 


the computational difficulties, this numerical method 


vhich can be extended to study ine buckling, was deve 


oped It is assumed that the velocity of the cross head of the 


Olumin is of Constant erass sectio 


testing mache is union, the 


tnd the small initial curvature is of sinusoidal shape. Considers 
ions Of dynamic similarity lessen the work in the inelastie cass 
Nondimensional charts are give vhich show deflection 
mad oas funetions of time nd initia rookedness fe 
behavio \t first, dvnamic deflections lag behind statie ce 
Hections, then overshoot the static values and finally osedlate 
thout the position of statie equilibring The dynamic load esi 
ceed bie bua oud 
Witt 1thie 1] els he I! Older ! t} ( 
eserved Phe polynomial expressi md to des he d 
Heeted shape needs furt he dv ob eo USO { 
Surely iF Hh roces VIarshall HH USA 


2748. 
column strength, Irix 


Osgood, W. R., The effect of 


Kirs { - { Cong Lpopot Vi 


residual stresses on 


une 1D] a \\ lodwar is Aridi as \bicl 115 11S LQ52 

\ ener \Presslol is ybotsal ‘| al thé uckhng load o i 
olumn, Contaimimng residual stresses assumed to be the same a 
every cross section and so distributed ove he cross section tha 
the Engesser-Shanley theory may be applied. An. interesting 


example shows that the column curve o A TeCTANBUlar Comal 


made of ideal clastic-plastic material with a parsbolie distribu 


ona respdusy Stress Is ¢ the é orear IR 


2749. Gerald, G., Torsional instability of a long sandwich 
cylinder, Prov tat. Congr. appl. Mech 
J \\ | dwards Ann Arbor, Nik ne. 301 34. 1952 


torsional instability Ola sandwich evin 


First U.S. 4 June 1951 


Paper is an analysis of 


ler in which the core material is assumed to be isotropt The 


bending rigidity of the cover sheets is assumed to be negligible 


\n assumed deflection pattern is used in conjunction with the 


nodified Donnell equation Oo] eighth order hora sanawit h he \] 
Resulting substitution leads toa nontrivial solution forthe critics 
torsional loading. This solution is muinimuzed for the two cases 


a) core weak In shear, and (b) core not weak in shear The as 


umed deflection pattern does not satistv the boundary cond) 
tions, but for long eviinders this is unimportant \uthor shows 
that even tor the range of evlinde: parameters encountered i 


AesIZnh, the effect of length mav be re latively Uhm portant bee 
sults indicate that for ease (a) the buckling 
the shear rigidity of the eore While for ens by) thre ariilia 


} 1-] ' ’ , 
cohves Touye iw te homog PON « Thicke Oceul 


2750. Salvadori, M. G., Lateral buckling of beams of rec 
tangular cross-section under bending and shear, I’roc. First | > 
ypl. Meeh.. June 1951: J. W. Edwards. Ann A 


? 
i 
WO, 1952 


at. Congr. u 
Mich., 403-4 

Values of bending moment which will cause Jateral bue L 
are found for the case of a beam of thin rectangula! ‘TOSS SeCTIO 


NY moment The beam: is cor 


iarVily ben 


under a uniformly 
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sidered to be simply supportest in the lateral direction at the 
ends. A solution to the differemtial equation of equilibrium is 
otained in terms of Bessel functions of order +'/, of the first 
kind. Numerical results are tabulated for values of the ratio of 
the bending moment at one end to the bending moment at the 
ther and ranging from 1.0 to —1.0, at intervals of 0.1. 

[t is shown that a lower bound to the critical bending moment 
for a continuous beam may be found by calculating the critical 
loading for each span as though the span were simply supported 
in the lateral direction at the ends. This establishes a lower 
bound, since the span having the lowest critical load when 
simply supported in the lateral direction will be restrained some- 
what by adjacent spans. J. W. Clark, USA 


2751. Wittrick, W. H., Lateral instability of rectangular 
beams of strain-hardening material under uniform bending, ./. 
aero. Set. 19, 12, 8385-843, Dec. 1952. 

tecently, Neal discussed the lateral buckling of a thin, deep, 
rectangular cross-sectioned beam under uniform bending and 
such that the stresses were sufficiently large to cause plastic 
tlow to oceur. His work also included experiments on beams of 
innealed mild steel. 

Present paper discusses a generalization of the same problem. 
by analogy with recent column treatments, two extreme cases 
are considered for strain-hardening materials, namely, (a) “lowest 
‘ritical bending moment at which lateral deflection and twist can 
occur with increasing bending moment,’ and (b) ‘‘upper critical 
bending moment at which, if no previous lateral deflection has 
occurred, the beam will buckle laterally under constant bending 
moment,” 

After general treatment, numerical calculations are made for 
an aluminum alloy and for annealed mild steel. Author found 
that, for Neal’s material, the two critical values are substantially 
the same; for the aluminum alloy, however, they vary by about 
five per cent. F. S. Shaw, USA 


2752. Hill, H. N., and Clark, J. W., Lateral buckling of 
eccentrically loaded I- and H-section columns, Proc. First U. 3. 
nat. Congr. appl. Mech., June 1951; J. W. Mdwards, Ann Arbor, 
Mich., 407-413, 1952. 

Article describes tests and analysis of lateral buckling of three 
different cross sections of aluminum-alloy columns subjected 
to simultaneous end thrust and bending in the plane of the web. 
\lembers were tested with equal eccentricities at both ends. 
Testing heads provided essentially a hinged condition for bend- 
ing in the direction parallel to the web, and a flat end condition 
for bending normal to the web. Failures were obtained in both 
the elastic and plastic stress regions. 

\uthors find interaction-type solution which gives close agree- 
ment with test results. For this comparison the tangent modu- 
lus theory is used to determine critical values of thrust and end 
moment in the plastic region. A simplified interaction formula 
(similar to the usual straight line equation but with a correction 
to take account of the increase in moment due to the deflection of 
the members) is recommended for the design of members loaded 
in compression and bending, which fail by lateral buckling. 


N. M. Newmark, USA 


2753. Melcon, M.A., and Ensrud, A. F., Analysis of stiffened 
curved panels under shear and compression, /. aero. Sci. 20, 
2 111-119, 126, Feb. 1953. 

New formulas are derived for the critical buckling stress of 

urved panels in shear and for the effects of the diagonal tension 
field during the postbuckling state. Latter effects are expressed 
by fictitious compressive stresses in the stiffeners, which are com- 
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bined by an interaction equation with the compressi\ 





due toexternal loading. Formula for the ultimate shes» «, 






of sheet is given. Methods of paper agree well with « 



















































and are readily adaptable to high-speed computing techy; 
Sample interaction diagram shows how results may be prose, ©) 


for practical application. 
from authors’ summary by H. D. Conway. Us 


2754. Federhofer, K., Stability of a circular cylindrica! sh. 
with variable wall thickness (in German), Ost. Ing.-Arch 6 : 
277-288, Sept. 1952. . 

Author discusses the stability of a circular cylindrica 
of continuously variable wall thickness, loaded by axial press 
Under the assumption that buckling is axially symmetrica 
by choosing the variables in a suitable manner, the fourth- 
differential equation which governs the problem is put 
simple form. Resolution of this equation by known fur 
being impossible, the critical load is computed (under the 4s 
sumption of a slightly varving wall thickness) by using 1} 
proximation theory ot eigenvalue problems. The metho 
applied to linearly and quadratically varying wall thicknesses 

From author’s summary by C. B. Biezeno, Ho 


2755. Lin, T. H., Shortening of column with initial curvature } 
and eccentricity and its influence on the stress distribution in 
indeterminate structures, Proc. First U. S. nat. Congr. ayy & 
Mech., June 1951: J. W. Edwards, Ann Arbor, Mich., 449-42 § 
1952. 

Paper gives method of calculating shortening of compressi 
members by assuming initial deflections as Fourier series. 1 ce 
examples are worked of indeterminate structures, whica s! Neu 
considerable (15°, ) difference in stresses according to wher “on 
shortening is allowed for or neglected. 


J. Heyman, Englia 


Joints and Joining Methods 


2756. Dresden, D., Shrink-fit used to transmit a torque, 
Anniv. Vol. appl. Mech., dedicated to C. B, Biezeno: Has 
Antwerpen, Djakarta, N. V. De Technische Uitgeverij EH. 519 
1953, pp. 225-230. Hl. 20. 

The theory of partially plastie thick eylinders is used to 
mate the torque capacity of a heavy shrink fit. In the 
region the material is assumed to yield at constant shear stres 
equations developed may be found in standard books o! 
vanced strength of materials. W. O. Richmond, Canais 


2757. Spies, G. J., The peeling test on redux-bonded joints, 
Airer. Engna. 25, 289, 64-70, Mar. 1953. 

A theoretical analysis is given of the peeling test for Kv 
bonded joints as devised by Aero Research, Ltd., and geners 
accepted as a standard quality control test for metal-honals 
processes, 

Numerical values derived from computations appear \ - 
in reasonable agreement with experiments, but more test @4 
and better knowledge of the elastic and plastic behavior o! 
adhesive and adherent are necessary to make the met!iod ! 


y 


reliable in this respect. The practical value of the met lod, 
ever, is the indication it gives about the sensitivity 0! the 
for the variables involved. This may make it feasil! 
duce corrections for variations of some parameters, t! 
proving the reproducibility of the test. 


From author’s summary by Wm. J. Carte! 
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al shel] 


torque, 
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Structures 


See also Revs. 2755, 2778, 2785, 2798, 2800) 


«758. Roccatelli, C., Elements of civil engineering. Vol. 
Masonry structures {Elementi delle costruzioni civili. Vol. 
Strutture murarie], Pisa, Colombo Cursi, 1950, xi + 395 pp. 

vols. :. 2 ° 


- textbook is, in many aspects, different from similar books 


Hh 00 

x the subject. Its fundamental aspect is to present the 
f civil engineering not only from statical standpoint 
with 
specially the intuition of the student is 


so in connection their formal characteristics and 
analysis, 
~jzed, SO important tor the structural sense. Problems 
ised which very often are overlooked in similar text- 
eg., problems of soil mechanics in connection with 
oundations, methods of mechanical and chemical con- 

of bearing soils, underground masonry, scaffolds, etc. 
iuble tvpes and methods of construction in the past are 
ed and compared with recent technical progress, with spe- 
deration of economy. Illustrations are very clear and 
lof them prepared for this book which, in its two vol- 

is not only an excellent guide for students of engineering 
n exhaustive handbook for practicing civil engineers. 

| includes: Foundations, consolidation of foundation soils, 
ition of soil pressure under various types ol foundations, 
ivation, masonry buildings, structural design of walls, 
floors, stairways, 


J.J. Polivka, USA 


Is, bracing, vaults, roots, roofings. 


2759. Roccatelli, C., Elements of civil engineering. Vol. 2 
Reinforced concrete and steel structures Elementi delle costru- 
Vol. 2. Strutture in cemento armato e in acciaio|, 
Colombo Cursi, 1950, vili + 368 pp. Lire 6700 (vols. 1, 2). 
he second volume of this outstanding textbook deals with 


toni civili. 


tures in reinforced concrete and in steel, and presents them 
This 


field in which many new structural types were created re- 


same original way as masonry structures in vol. 1, 


long-span und space structures). Following subjects 
ated and illustrated, with references to the latest struc- 
(A) Reinforced concrete: fundamentals of 


iorced conerete; forms and seaffolds; structural principles in 


achievements: 
sueral; structural elements in reinforced concrete; precast 
-up) struetures; underground structures; columns and piers; 
horizontal structures (floors with various ele- 
ts, conditions of stability); stairs; 

shell-type structures and domes; 


ms in tension; 
roofs; cantilever struec- 


trusses; hollow floors. 


“Tt 


eel: materials and shapes; methods of connections; gen- 
ivout of steel structures; foundations; riveted and welded 
“urtures; lattice work; trusses and open-web girders; columns 
towers; frame structures, stairs; floors; roofs; fireproofing 


veneer, J. J. Polivka, USA 


760. Kooharian, A., Limit analysis of voussoir (segmental ) 
énd concrete arches, J. Amer. Concer. Inst. 24, 4, 317-3828, Dec. 


is is a stimulating paper dealing with plastic analysis of 


s having no tensile strength. Problem is treated under 


iption that, in the plastic hinges, thrust-line passes through 
voussoirs, thus implying infinite compressive strength. 
vork done in hinges then is zero, which simplifies pro- 
hen Greenberg and Prager’s upper and lower bound 
AMR 3, Rev. 2273] is applied. 
determined which will cause an arch of known weight 

No clear 


Among other problems, 


nsions to collapse if acting at a given point. 
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proof, however, is given for correct positioning of plastic hinges 


Topic of paper is also dealt with in a different way 
AMR 6, Rev. 1566) who 
also introduces effect of noninfinite compressive strength. 


in that case. 
and more elaborately by reviewer 


Hf. Craemer, Germany-Egy pt 


2761. Tesarz, V., Contribution to the solution of three-dimen- 
sional framed systems (in Czech), Anniv. Vol. Zdenék Bézarit, 
Praha, Technic.-Védec. Vvdavat., 193-212, 1952. 

Paper describes the method of solving axial forces of a two- 
joint bridge arch (span 345 m) unsyvmmetrically loaded by side 
The arch has the form of a spatial, four-lateral structur 
Kffect of the unsyin- 
metrical side wind is considered as a loading antisymmetrical to 


wind. 
of which two opposite walls are plane. 
the longitudinal axis of symmetry of the arching. Equilibrium 
of external and internal forces at particular points of contact 
of the bars leads to recurrent formulas for axial forces in trans- 
Successive elimination then final ex- 


verse diagonals, gives 


pressions for axial forces. There is also mentioned a specis! 
ease, When the side-wind loading is svmmetrical according 
the transverse plane of symmetry of the arch, 

Method is also applicable for solving spatial structures having 
one axis of symmetry even under generalized loadings, whic! 
must then be expressed by superposition of their Svimmetrical 
and antisvmmetrical components according to the longitudi 


plane of symmetry. V. Kopriva, Czechoslovakia 


2762. MHalbritter, F., Analysis of spiral stairs (in Germs 
Beton u. Stahlbeton. 47, 7, 159-163, July 1952. 

Stair is idealized into a horizontal plate having the shape o1 
ring sector freely supported on outer contour and two radii under 
equally distributed load. Polar coordinates are used, and known 
solution by extension of load into trigonometrical series of angular 
coordinate is applied. It is found that main values for moments, 
ete., depend rather linearly on magnitude of angle of ring sector. 
This is used to derive several simple approximative formul:s 
An illustrative example is added. 

H. Craemer, Germany-Egypt 


2763. Léfquist, B., Calculating a concrete core wall, 7s 
Fourth Congr. inter. Comm. Large Dams, New Delhi, Jan. 1951, 
in 4 vols., vol. I, pp. 111-138. S48 per set. 

Methods of calculating stresses and deflections are given that 
check closely with measured deflections of core walls in Swedish 
dams. Stresses examined are due to: (1) Primary bending due to 
horizontal water load for various connections of wall to founda- 
tion; (2) secondary bending due to irregularities in fill and its 
settlement; (3) vertical compression due to frietion of fill dur- 


A thin Core 


wall is advantageous with widely distributed irregularities in fil], 


ing settlement; and (4) shrinkage and temperature. 


whereas a thick wall possesses greater capacity for withstanding 
more concentrated irregularities. The vertical pressure is de- 
cisive as to thickness in large dams. A simple method is given 
for calculating the reinforcement necessary to prevent the forma- 
tion of large individual cracks. This paper is a significant con- 
tribution to an important and difficult problem. 


J... Gever, USA 


2764. Mazure, J. P., Statical problems in the code of prac- 


tice for steel windows, Anniv. Vol. appl. Mech., dedicated to 


C. B. Biezeno; Haarlem, Antwerpen, Djakarta, N. V. De 
Technische Uitgeverij H. Stam, 1953, pp. 2838-297. Hl. 20. 


Author analyzes metal window sash (with glass in’ plac 


in order to obtain a rational basis for designing or for speci- 





ietalls of windows No attempt atom complete design 


ind obtaining definite 


is made, Le. starting with known forces vy 
fimensions. (As author pomts out, the loads on window s:s! 
inet specified with any certaints Instend, author pro 
poses to use analysis to extrapolate trom existing designs, know? 
ly itistuctory, to other shapes and sizes Analvsis indicates 
heaqnanner in which dimensions of metal sections and thieknes- 
WW vary with size and shape of window 
M. P. White, USA 
2765. Brock, J. E., A matrix method for flexibility analysis 


of piping s ems, J. appl. Weceh. 19, 4, 501-516, Dee. 1952 
Is ine 4 tray vebra, a conetse and strongly moti 
| ped te Ivazing flexibility of piping systems 
| nethod ) cular uited for svstems which are compli 
ead tiple branet lditional constramts, mnconvensent 
| ls nd so or \| lor examination and modtfic 
’ la mtieulsa PUP Past Ol more widely known methods 
From suthor’s summary bv EH. Beeker, USA 
2766. Sandwich construction and core materials. Part 


VI. Section I. Pullen, W. J., ‘‘Balsolite’’? impregnated paper 
cellular material as an elastic stabiliser; Section II. Chapman, 
R. G., and Pearson, S., Compression tests on sandwich panels 
with “‘Balsolite’’ cores; Section III. Oaks, J. K., Strength tests 
of a typhoon type fuselage of ‘‘Balsolite’’ sandwich construction 
lero. Res. Counce. Lond, Rep. Mem. 2687, 18 pp., Feb. 1948, pub 


Compression tests on struts stutic by nding tests~ 


| on ple 


vith Balsolite 


Diels, and 
uslhny sandwich construetion 
:. addi 


relation 


construction 


il fuselage 


core minternial sre reported. In section 


provided for thie 


lod 


also concluded thist 


well-know iB 


stiffriess of the 


} 
thorsel eCheck ports ile 


Classical Ieuler ind the shen 


re tT weer the 
struts with Balsolite eore con 
ably witl constructions using low-density 


IT, it is co 


i othwey COT. 


mater. ils [i SECTION elu led thet panels Uuslhiy birel 


plywood facings have higher panel efficiencies than panels using 
DApe4r laminate facings It: section ITI, tt) phoon-ty pe fuselage 
t pure monocoque construction i the shape ol am trustrum ol 


one oft elliptical section teste 7 it) both vertieal and late ral bend 
ing exhibits very little skin wrinkling right up to the failing load 
Che relations between deflection, strain, 


ind the ipplied loads 
thre failing load Cc Cc Wan. USA 


ippeur to he linear up to 


Structural principles and data, Published under the au 
thority of the Council of The Roval Aeronautical Society New 
York Pull 1952, xii + 322 


pp. 8.50 


ie dag 
62707. 


London, Toronto Pitman Corp - 


Book is divided into two parts. Part 1 (73 pages), Structural 


nirworthiness, covers ‘(:.) the selection of maneuvering and other 
conditions appropriate to the intended use of the aeroplane, and 
the specification of these in terms of design cases; (b) the esti- 
mation of the loading systems acting on the aeroplane structure 
arising from these design cases."’ Part 2 (244 pages), Structural 
analysis, covers “the estimation of the stresses and hence the 
over-all strength of the aeroplane strueture under the applied 
loading system.” 

Topics discussed in part 1, including formulas, are symmetric 
inaneuvering loads, gust loads, tail loads, aileron loads, landing 
gear loads, engine-mounting londs, crash loads, factors of safety. 
repeated loads, and fatigue based on “British Civil Airworthiness 
Requirements,” “U.S. Civil Air Regulations, 3, 4b,” and “Design 
requirements for aeroplanes for the Roval Air Foree and Roval 


Navy 
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Part 2 cove siderable detail with diseussio 


rs mh col 


tables, and charts such topics as stress-strain relations 


of aluminum alloys; beams and struts, including eleme: 


ing and torsion, torsion-bending and torsional instabilit 


walled open seetions, “coupled flexural-cum-torsior 


itv.” and loeal Instability oO! struts instability and ye 


behavior of pilates and panels in COMpression ; opti 


design of Compression panels buckling and posthu 
havior of evlinders and curved plates in Compressiot 
nd combined loadings : flat and curved si} 


tension field as based on NACA 


under shear a 


; 1 
inh incomple te diagonal 


Kuhn and others Ving rninbysis lOr open and closed 
nd maulticell box beams shear-lag effects, including 
mate solution at wing cut-outs: rings and curved hy 
of flexibilitv on fuse lage rity MIanyv of the tables “ut 
are Tunkel ror Roark Formulas for stress and 
Stressed skin structures data sheets” of the Roval 
Society Over BOO ms are listed in the referenes 
raph 

The book should be a usetul addition to the airers 
engineer's library and should prove useful as a refer 
dents st wivines srerait structures B | Crnte 


27608. Benthem, J. P., On the stress analysis of swept wing 
In Dutch), Nat. Luchthabh. Amsterdam Rep. SAS, 1 
ligs., Sept 1952 

\ good deal Ol £rounad tas been covered it this \ 
detailed discussion of the recent literature on swepth 


is Yiven and a COMP } eCnsive bibhiogrsapol Vo oh hale 
of oblique coordinates in the investigation of oblique 
shear and direct stresses is interesting, though not ent 
The reviewer feels that the report is presented well, is 
and VIVES “4 good review oO the possible scope ol future 


1 


ment earned the work done } itherto by othe workers 


Y. V..G. Acharva. H 


Rheology (Plastic, Viscoplastic Flow) 


2705, 2730, 2745, 2949) 


(See also Revs 


2709. 


YY. oR 


Hetényi, M., A study in photoplasticity, |’: 
at. Congr. appl. Meech... June 1951: J. We ed 
Arbor, Mich., 499-502, 1952 

This exploratory investigation of a specially prepare 
copolymer is to determine its suitability for photoplastici 
ies. It was found that, in addition to exhibiting app 
birefringenee under Joad, this material has a well-defin: 
nearly 


point and can undergo large deformations at 


stress, thus approximating the behavior of low-carbor 
Although the stress-strain and strain-optical characteristics 
affected by relative humidity, the most strikinyy propert 
material is the completely linear strain-optical relation 
extended far beyond the yield point. In addition to the phys 
properties, fringe pattern photographs of various slip-band | 
tions are given G. Gerard, (> 
2770. Edelman, F., On the coincidence of plasticity so 
tions obtained with incremental and deformation theorts 
Proc. First U.S. nat. Congr. appl. Mech., June 195! 
Idwards, Ann Arbor, Mich., 493-498, 1952. 

Ilvushin’s power law |AMR 2, Rev. 731] for strain in * 
hardened material is examined and shown to be applica! 
It is also shown thi: 


r 
| 


a great variety of loading criteria. 
normal conditions, this power law is both necessary 3! 


cient 
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} 


Praget snd Win (! 


is seen bv the work of 


such a law cannot be accepted it) the case of st bal 


arrived at from. Fig 


ven in the case of large strain tl 


The revi 


The same conclusion can be 

nt paper 

hh experimental results. is rather poor 
in the case of strains well bevond the elastic lin 

~ hypothesis can be accepted, with caution, until there 


orin contradiction to i 


Y. V.G. Acharva 


dence in Stpport of 


Holl hic 


‘ Findley, W. N., Derivation of a stress-strain equation 
reep data for plastics, Proc. First U.S. nat. Cong: 
ine 195T: J. WW. Mdwards, Ann 


appt 


Arbor, Mie O95 bO2 


- the Cobecditions Under Whied a rive kbd ad litlon of 
exist have been reviewed and tested in particular for 
amiubated plastic In addition lation i eo} 
Vineh represents tl reep behavior o CVeas Pa dsade 
greement with pertinent theory From this equation 
vs. time at different stresses, an expression tas beet 

or stress vs. stramoin oa tension test at Knowl ates ol 
~ Phe sagreens nt between the predictions of this « latiol 


nsion test data at different strain-rate histories lends 
to the existence of a mechameal equation of state for 
ral Hlowever, there are indications that at best the 
bequation of state may be only an approximation 


krom author's STUPID by | \ Davis { s\ 


2. Rosenthal, D., and Baer, H. W., An elementary theory 
eep buckling of columns, Proc. First 1. S 
IQS: JW. edwards, Ann Arbor. Miel 


nat. Cong 


appl 


Trane H03- 61) 


nentaryv theory of cre 


‘» buckling of columms with small 
eeentrn ity has been ce veloped on the basis of a series ot 
ng assumptions. It was assumed that the deformation 
ftoa finite value under a constant stress in the case of the 


creep and that it progressed at a constant rate in the 


‘) the steady state creep Under these circumstances, the 


pore dicted the existence of a criterion of Cre ) buckling for 
efinite time of service Hf the creep In tension was transient 
riterion Was equivalent to the Euler formula for buckling 
dified by the use of the tangent modulus Ii the creep 
ned a steady-state Component, the theory showed that the 
would become rapidly unstable under any stress 

xistence of a eritical stress in creep buckling has beer 
strated in a series of preliminary tests of short duration 
1s n99.5°,> aluminum at 95 | 


From authors’ summary by J. Wo Clark. USA 


2773. Rao, K. L., A rational conception of creep in concrete, 


Fourth Congr. Inter. Comm. Large Dams, New Delhi, Jan 
ind vols), vol. TIT, 307 333. S48 per sei 

ithor maintains that what is called “creep™ am concrete (ce 

a slow viscous flow or a delayed elastic strain, both roughly 

- tional to the stress) is actually mainly, if not totally, due 

inkage through loss of moisture, the movement being con- 

solu- erably reduced when the specimen is coated with asphalt on 

ories ' wet. In a beam reinforced on the tension side, the rein- 

1 \j nent opposes the shrinkage of adjacent material The 

kage across the section is, therefere, not uniform, but varies 

\ ding to the position of the reinforcement and also the amount 

eedom of movement of bottom of beam, being greatest on the 

This eccentricity of deformation produces additional de- 

ons Increasing in time, thus simulating ‘‘rheologieal” creep 


stated that the ‘favernge”’ shrinkage of top and bottom is 
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the Sammie lor both londed furiel unlonded Deals had Ulrat there 


ne uppreciable increase of steel stress due to creep, the move 
weyits being everywhere practically 
While this theo experime ntal results and refer 


and Inge Lyse |.J. Aaa Inst., 1950], it is 


stress 


independent of the 
IS Supported by 
eres ta Slates 


('one? 


ontrary to. eclassieal eareful) observations of Glanville sand 
Phomas [Building Research technical Papers, 21, 1939} in whiel 
riksegee Vis separated Pron Creep is shown in hig NIELS of 
VI. Reimer, “Deformation and flow an introduction to theoreti 
enl rheolog) AMR 4, Rev. 1159 Because of startlne result 
paper is recommended to workers in this field for eritiesd stud 
VR Israc 
2774. Stroh, A. N., The mean shear stress in an array of 
dislocations and latent hardening, /’0 thus. S Lo hy 
05, | E. 3075. 2-6: 1953 
| ( hi she ress © i} { 
’ ~| if! Ss kee CuUsure ( - 
} prdsarie ‘| tio lenny 
em to tl he op . d 
ent of the distribu , } slo i ) 
« ne ) uF { ) Nu wal \ 
thie ely ip sy ~ ( VI 
esults sugye | hard g by edge 
f tthe observed later dening 
From autho <u John C. Fis USA 
2775. Inoue, N., Application of gas dynamical method to 


soil mechanics and theory of plasticity. I, Hl, /. p/ So 


Japan 7, 6, 604 618, Nov. Dec. 1952 


It 1s shown that the delot 


Inathematiceal theories of plasth 
mittlon Or seepage ol granular material are isomorphous to the 
theory of irrotational supersonic flow of gases in two dimensions 


hy substituting the flow vector of the gus lor simple funetio? 


o>] the STresses 


This isomorphism is used for solving problems 


in plasticity in terms of aerodvnamieal concept Luthor cor 


siders the straming of a plastic body due to a penetrating cylin 


; ; 1 1 
drieal piston and number of other examples, part of whieh ad 


mit a very favorable ‘OMIPAPrison with known experimental hacts 
It should Le noted, however, that the pre sure-densit) relation 
- ssigmed to the uses re arbitrary to such an extent that it 
hoes not seem possible to convert aetual aerodyimaml ODSCT Va 
ions to statements on plasticity; if, on the other hand, the i 

morphism is regarded nas new minthemuatienl teehniqu dis 
CUSSIOTL OF Its merits r it to older methods would be desirable 


R. Kisenschitz. England 


2776. Craemer, H., A theory of plastic bending from a sta- 
tistical aspect, J. appl. Mech. 19, 3, 247-249, Sept. 1952 

The development of vielding during a bending test is a con 
Viewpoint, the 


troversial subject According to the Classical 


external fibers vield first at the tensile \ ield stress for the mate 


Nore re 
stress distribution 


nal, and vield gradually penetrates the cross section 
cently, the view has been advanced that the 
remains linear until a stress is reached which is much higher than 
tensile test 


the vield stress from. the following which almost 


1 


the Whole eross section rather suddenly HDecomes plastic 

The title paper discusses this phenomenon from the statistical 
point Of view The cross section is assumed to be composed Ol 
a large number of elements of varving strength. The bending 
vield is determined by the weakest element near an extrem 
fiber; this element is usually stronger than the weakest element 


This 


analvsis 


in the entire cross seetion, which determines tensile vield 
qualitative explanation is made quantitative by an 


based aot) the distribution proposed by Weibull tor <trength prol 
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lems. kor a bar of rectangular cross section, for example, the 
ratio of tensile to bending yield is found to be about 1.5 if the 
ratio of standard deviation to average vield of the tensile elements 
is about 0.3. The relative yielding of weakest elements in ten- 
sion and bending thus has a simple explanation; however, re- 
viewer is unable to see why plastic action should be determined 
by the weakest element rather than by averages. 
S. B. Batdorf, USA 


2777. Gaydon, F. A., An analysis of the plastic bending of a 
thin strip in its plane, ./. Mech. Phys. Solids 1, 2, 103-112, Jan. 
1953. 

Only bending by end couples sufficiently large to cause the 
whole volume to become plastic is considered. Problem is con- 
sidered as one of generalized plane stress. Incompressibility 
and no strain hardening are assumed, and the Levy-von Mises 
tlow theory is used. Solutions with both the maximum shear 
theory and an approximation to the distortion energy vield 
criterion are obtained. Full account is taken of the variation in 
fesults 
differ in some respects from those of Lubahn and Sachs {AMR 
4, Rev. 132). 
by Sangdahl, Aul, and Sachs | AMR 2, Rev. 56] is shown for ex- 


‘. D. Topping, USA 


thickness and the movement of the neutral surtace, 
Reasonable avreement with experimental work 


ternal circumferential strains. 


2778. Koiter, W. T., On partially plastic thick-walled tubes, 
\nniv. Vol. appl. Meech., dedicated to C. B. Biezeno; Haarlem, 
\ntwerpen, Djakarta, N. V. De Technische Uitgeverij H. Stam, 
1953, 233-251. Hl. 20. 

Problem of thick tubes under internal pressure is attacked, 
using maximum vield criterion and associated incremental stress- 
strain relations, i.e., of the Saint Venant type, which in this case 
may be expected to give nearly as good approximation as those 
of the Prandtl-Reuss type, associated with the von Mises yield 
criterion, Solution is given in closed form for the case of plane 
strain as well as for the general case for tubes with closed or 
open ends. Applicability of solutions requires certain limita- 
tions for the ratio of external to internal diameter. Modifications 
for very thick tubes are discussed. Comparison with Hodge and 
White’s much more complicated, rigorous solution, based upon 
the von Mises criterion [see AMR 4, Rev. 1568], shows devia- 
tions less than 25°, for axial stress, 

BF. IX. G. Odgvist, Sweden 


2779. Woodcock, F. J., and Weiss, K. R., A method of 
measuring post-yield strain, /. roy. aero. Soc. 57, 505, 49-51, 
Jan. 1953. 

The development of a directly bonded resistance type of strain 
vage for measurement of transient strains of the order of 5% 
is presented. The gage developed was 56°, copper, 44°% nickel, 
0.0032 in. in diam, double cotton-covered Eureka wire. Durofix 
adhesive was used directly with the wire. Test results pre- 
sented show breaking strains for this gage to be greater than 


8°) in all cases, and in one case greater than 15°,. The sig- 
nificant characteristics are also discussed. 


(. O. Dohrenwend, USA 


_ 2780. Urie, V. M., and Wain, H. L., Plastic deformation of 
coarse grained aluminum, /. /ns/. Metals 81, 153-150, 1952/1953. 

\uthors reproduced fine grid photographically on specimen 
surface and measured local elongation over 0.5-mm gage lengths 
along traverses parallel to direction of applied tensile load. Data 
indicate that elongation varied widely from grain to grain and 
within individual grains of aggregate. Elongation was generally 
restricted in vicinity of grain boundaries, and form of restriction 
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appeared to depend on orientation relationship between grajy. 
Fluctuations in local elongation, which accompanied occur 
of deformation bands, became larger as over-all elongation ws 


G. M. Sinelair, Us\ 


ice 


increased, 


Failure, Mechanics of Solid State 
(See also Revs. 2712, 2774, 2779, 2793, 2795, 2808) 


2781. McLean, D., Crystal slip in aluminium during creep, 
J. Inst. Metals 81, 133-144, 1952/1953. 

Paper deals with problem of clearly elucidating the natur 
slip in metals, and reports details of slip appearance during c) 
of pure aluminum obtained from a variety of microscopic t 
niques other than electron microscopy. Two types of slip wi 
observed— prominent slip bands */,-4 displacement and 30-u 
spacing, and fine slip bands of 50-500 A displacement and Jes 
than Iw apart. At all stages of creep a larger proportion of th 
flow occurred by fine slip. Greater proportions of plastic flow 
oceurred by prominent slip with an increase in stress or gra 
size. Prominent slip differed from fine slip in degree rather t} 
kind, since it was found that prominent slip was a localized co: 
centration of fine slip. Dislocation mechanisms for producing th 
fine and prominent slip were deseribed. A. N. Holden, USA 

2782. Bullen, F. P., Head, A. K., and Wood, W. A., Struc- 
tural changes during the fatigue of metals, Proc. roy. Soc. Lo 
(41) 216, 332-343, Feb. 1953. 

X-ray diffraction and metallographic examinations of annealed 
copper subjected to cyclic stress showed two types of deformatio: 
depending on the frequency of cycling. Slow (200 epm) cycling 
caused extensive crystal breakdown similar to that observed 
with static stress, and the microscopically observed deformatio: 
zones were spread throughout the grains. When the same stress 
cycle was built up at a faster rate (1800 cpm), there was no x-ra) 
evidence of disorientation, and deformation bands were localize 
Movements in these bands do not lead to strain-hardening, |u' 
finally result in formation of a fatigue crack. 

J. A. Bennett, USA 


2783. Head, A. K., The mechanism of fatigue of metals, 
J. Mech. Phys. Solids 1, 2, 134-141, Jan. 1953. 

feview of the work of several investigations shows that a fs 
tigue failure can be considered to take place in three stages. In 
the first—which may be absent for high strength materials 
bulk plastic deformation and work-hardening to the level of th: 
applied stress occur. During the long second stage a crack Is 
usually assumed to start in a region of localized deformatio! 
the possibility exists that the deformation is localized to regions 
of already existing submicroscopie cracks. The third stage is 


t 


considered to start when the crack has grown to visible size; 
erack extends and sudden failure follows when the cross-sectiona! 
area is sufficiently reduced. No new theory is put forward t 
explain the mechanism of crack formation or propagation | 
terms of atomic behavior. G. Sved, Australia 

2784. Aronofsky, J., The formation of a necked region and 
fracture along an oblique line in flat tensile bars, Proc. First |. > 
nat. Congr. appl. Mech., June 1951; J. W. Edwards, Ann Arh 
Mich., 521-532, 1952. 

Following a discussion of earlier work on plastic flow in ten- 
tests of flat bars, particularly as regards oblique necking «! 
failure, several series of tests of flat bars are described. I! 
series of tests of low-carbon steel bars with variable width-to- 
thickness ratio b/h it was found that, for small b/h, a symmett- 
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was formed by contraction of the width, while for bh 


vo) than S an oblique neck was formed with very little con- 

Le act along the necked portion. For a series of strain-hard- 
vas steel bars, the necking was found to change from symmet- 
oblique as the strain-hardening was increased. In a 

photogrid lines in the direction and transverse to the 
of pull, it was found that even after oblique fracture 

= remained orthogonal. The author shows that the flow 
in Which the octahedral shear stress is held constant, may 
to predict the formation of the oblique neck in a strain- 
ed tension strip. S. Levy, USA 


. 


2785. Walker, P. B., Design criterion for fatigue of wings, 
aero. Soc. 57, 505, 12-18, Jan. 1953. 

unsatisfactory criterion for required alternating load 
, n aireraft wing structures, +71/.5°7% of static ultimate load, 
ud 2 10° repetitions, has gradually been adapted to give 


s ore reasonable criterion. R. N. Arnold, Scotland 


2786. 


McPherson, A. E., A dual-amplitude axial-load fa- 
tigue machine, Proc. Soc. exp. Stress Anal. 10, 2, 143-152, 1952. 
The fatigue machine described herein is capable of applying 
loads that are (1) of constant range, (2) of different ratios of 
es at one stress to cycles of the other, or (3) of either the 
gh- or low-stress amplitude first. 
The machine ¥ as developed for testing thin gage aluminum- 
: Jloy specimens. While the main test program is to follow, pre- 
) iminary tests indicate that results can generally be duplicated 
hin less than 10°;. Such agreement is quite satisfactory. 


G. N. Cox, USA 


2787. Foulkes, J.. Minimum weight design and the theory 
of plastic collapse, Quart. appl. Math. 10, 4, 347-358, Jan. 1953. 
This paper examines the problem of assigning economical see- 
ms to the members of a structure whose geometrical form is 
given. The eriterion of failure is taken to be that of the plastic 
ory of collapse, and the criterion of minimum weight is em- 
ploved to determine the best design. A geometrical analog of 
equations involved is used to clarify their significance, and 
proofs as there are in the text are cast into geometrical 
terms. A method of solution is suggested at the end of the 
paper, but the primary concerns of the paper are the general fea- 
tures of the problem. 
From author’s summary by G. Gerard, USA 


2788. Cliett, C. B., Flexural fatigue strength of anodized 
24S-T aluminum-alJoy sheet, Acro. Engng. Rev. 11, 12, 29-30, 
12, Dee. 1952. 

The results of an investigation to determine the effect of ano- 
lizing on the flexural fatigue strength of 24S-T aluminum-alloy 
sheet are presented. The conclusion drawn is that anodizing re- 
luces the life of the aluminum alloy when subjected to fatigue 
‘onditions and when subjected to the combined action of cor- 


rosion and fatigue. From author’s summary 


2789. Hardrath, H. F., and Utley, E. C., Jr., An experimental 
investigation of the behavior of 24S-T4 aluminum alloy subjected 
to repeated stresses of constant and varying amplitudes, \ ACA 
iV 2798, 23 pp., Oct. 1952. 

A device for adapting R. R. Moore rotating-beam fatigue- 
testing machines for tests in which the amplitude of stress is con- 
Tests of 248-T4 aluminum-alloy 
specimens subjected to stresses of constant amplitude and to 


tinuously varied is described. 


stresses with amplitudes varying according to sinusoidal and ex- 
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ponential functions are reported. The results are analyzed by 
The values obtained 


in this analysis were found to be influenced by the shape of the 


computing the summation of cycle ratios. 


frequeney-distribution curve. From authors’ summary 


2790. Terao, N., Statistical analysis of the resistance of glass 
to fracture— on the influence of temperature (in French), ./. 
phus. Soc. Japan 7, 6, 627-630, Nov.—Dee. 1952. 

Paper is concerned with the probability of fracture when a 
The 


application of Boltzmann statistics together with physical as- 


beam of glass is subjected to a uniformly increasing load. 


sumptions regarding the activation energy of the process leads 
to a relation between probability of fracture and temperature. 
Experimental work was carried out at a rate of loading of 8.56 
gr/sec and at six different temperatures from 10 C to 300 C in- 
clusive, for a number of samples ranging from 50 to 100 at each 
temperature. 

was earried out by the reviewer [see ./. 


A similar treatment ; 
760-761, Oct. 1947}. I}. Saibel, USA 


Chem. Phys. 15, 10, 


2791. Durelli, A. J., and Okubo, S., Influence of strain gra- 
dient on brittle coating sensitivity, Prod. Engng. 24, 1, 136-137, 
Jan. 1953. 

Authors use a common calibrating beam, loaded as a cantilever 
by an eccentric wheel, in which three additional holes are ma- 
chined. These holes are placed so as to give deflections of ! 
1/3, 1/5 of the full 0.592-in. deflection, or the respective fractional 
0.0002 


Corporation's Coatings nos. 1204-1207 are used. 


parts of a (in. /in.)/in. strain gradient. Magnaflux 


Curing tem- 
peratures are chosen to provide strain sensitivities from 0.0009 
to 0.00035 in. /in. at tull deflection. 
a family of curves. 


Results of (ests are shown by 
Curves show that the influence of strain 
gradient is applicable for the low strain-sensitivity coatings and 
(Coating 
of strain sensitivity 0.00035 in./in. at full deflection shows 31°, 
less strain sensitivity at ?/, of full deflection. ) 


gradually decreases as the strain sensitivity increases. 


An approximate 
formula gives curves which agree well with experimental curves 
As an example, authors show how correction of results from 
brittle-coating stress analysis of a steel valve body reduces the 
stress at a special point about 16°%. In an earlier paper [SESA 
Fall Meeting, 1950], authors studied the influence of other varia- 
bles on the accuracy of 
AMR 4, Revs. 1962, 2395; 


coating determinations. [See also 
5, Rev. 1975.] 


Ii. Stenerot h, Sweden 


Material Test Techniques 


(See also Revs. 2725, 2757, 2766, 2780) 


2792. Chagneau, A., The impact bend test (in French 
Ann. Inst. tech. Bat. Trav. publics 6, 62, 157-168, Feb. 1953. 

The effect of the large number of variables in the noteched-bar 
impact test is discussed. Included are those connected with the 
size and form of the test piece and those determined by the condi- 
tions of the test, such as striking velocity and temperature. A 
section is also devoted to the metallurgical factors involved, such 
as aging, structure, and heat treatment, and to the influence of 
the important alloying elements and impurities in steel. 

It is considered that a single test at room temperature is not 
sufficient to test for brittleness. The results of a series of tests 
on Armco iron carried out at the Laboratoires du Batiment et des 
Travaux Publics with several values of notch radius and over a 
range of temperature serve to reinforce this conclusion. 

A. F. C. Brown, England 
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2792 


Boyd, G. M., 
variety of notch tests, Svimp 


The assessment of notch ductility by a 


Notch bar testing and its relatior 


o welded conste., London, Inst. Weld., Pl 18, 19538 
\ wide variety of noteh test do impact tests of arbitz 
tture are currently used to measure “toughness” qualities 
eel ( VAFIOUS Purposes his paper describes eight 
erent test procedures, prese ~adiata irom various sources in thi 
iterature, and, where possible, Compares results Obtained, sucl 
is transition temperatures Author makes eritieal comment 
ind concludes that no clea elatiol ship Can be established 
veen the indications of different types of noteh test, even why 
e tests are pertormed on the scam terial, 
: Sundortt, USA 

2794. Barr, W., Notch bar testing and the selection of steel 


for welded construction, Syvimp., Notch bar testing and its relation 


dec ae 1 Lo (lat In | \\ if ( 10 


1953 


\ general dist nth ihe ests and ther imterpret 
On eviewed trot he viewpomt of practical considerations 
lrmpheasi placed on means by which the engineer or meta 
lurgist may gain some indication of the probable service behavi 
t different ste \daptabilits » xeceptance testing is dis 


1 ed [ J Dolan { s\ 


2795. Chalmers, B., The preparation of single crystals and 


bicrystals by the controlled solidification of molten metals, 


Canad. J. Ph 31, 1, 182-146, Jan. 1953 
Studies of fundamental properties of metals have been accel 
rated by use of single crystal and Iieryvstal specim Pape 


Len ribes tech lylles Cle veloped Or production Of sine 


and bicrvstals of a wide variety of metals by controlled freezing 
Control of onmentation by means of “seeding” witt previously 
prepared crystal of known orientation is discussed Luthor also 
ive Letyiiliec nalvsis a factors thaeneiny nucleation and 
vrowth ot stra ervstals which mmtertere with desired results 
betfeet ot purit face Conditions, preferred directions of growth 
temperature gradient im melt ined other factors are considered 


:. 


Sinclair, USA 


»7 06. 
method and other methods for determining the shear stress- 
Bur. Stands. 50, 2, 111 


Ramberg, W., and Miller, J. A., Twisted square plate 


strain relation of flat sheet, ./. /’: 


124, Feb. 19538 

oti it Pheesa ‘) SOT POP i shy Phe metnod 1 juires Cas 

lremient eth On Oro ! ( ber ny stral rie 

erite ae ) twisted square plate The octahe <> 

lerive | ! Os trea irve d Hi “ i TWisted i oO 
arre'’ vithi vit yf | ! i 


~ 


2797. Seemann, H. J., and Bentz, W., Ultrasonic techniques 


in testing of cylinders and steel bottles (in Crermar lire 
Kisenhaitte 24. 4/2 47-52... Jai Keb. 1958 
Ultrasonie pulses (for 4 me see) are not only used tor det 
vy detects a Pipdlers ‘ ire l tlso allow distinguishing 
ne-gramed structure jomibs for highly compressed gases 
i Te ted ) flaws Vitti i combined refleetion TrADSTRISS1O? 






















































APPLIED MECHANICS REViEWws CEP 
method the horizontal or vertical bomb is totally o 
filled with water or carbon tetrachloride 
OO Ruediger, (i ‘ 
Mechanical Properties of Specific Materials 
(See also Revs. 2726, 2773, 2781, 2788, 2790) 
2798. Craemer, H., The interplay of concrete of diff 
ages in structural members, Sfruef. Hngr. 31, 1, 24 28, Ja 
When eNXIsting Conerete is remtoreed with st sheath ay a 


sana honded ney Br. he stress qyst 


‘rete placed) around it 
inder loads later applied is considerably influenced by | 
thd 1 


sector ~ 


eep 7 hese cle velop sit litte rent rates in thie (vied 
7 he new conerete Carries less than Its shire fe) 


Om. | Tile SOLE conditions the older eoncrete Cy 


© pien up nadalead SUress because ol thre ndadition (il thie ‘ 


rete It is noted that ultimate strength is always in 
the added onerete 

Phe practice of temporarily omitting a small segment 
spank CONTINUOUS beamoat a support wit! the idea of reduci 


oad negative moments is shown to have reduced etl 


because of the subsequent shrinkage and ereep ol the co 
The mathematical relationships tise vere develop 
thon ili ¢ arlie ropapers in Cierny 
P.M. Fergu - 
2799. Rao, K. L., Extensibility and cracking in concret 


ans, Fourth Congr. inter. Comm. Large Dams, New D ' 


951, in 4 Vo vol. TI pp. 249 269. S48 per set 
Paper deals with the experimental study of the ** 
mort mid conerete, Le. the unit tensional strai 
ne Cone @ Cracks I3y UsINng prismatic nnd eviling 


2 


lO, ay nan aha OVrsiloti specimens, retmtoreed with Ore 


ral steel rods, author finds that the extensibility Is muc! 
nh bending than in tension and that it increases much 4 
herease im the percentage of longitudinal remforeems 


2. It mecreases also with thie cement content 


bending variet with the sand content Prest ressing 


orcement naturally improves it greathy 
Phe reviewer notices a number of weaknesses in the i 
ion. Thus, the strain at whieh cracking occurs is suppo- 
ue partly due to plastic flow, vet no details of speed and ¢ 
esting are given. [tis not stated whether or not the sper 
testing, and no reference is made to 


The 


pere Ntage ol 


ere dri a before 


portant phenomenon of shrinkage peculiarity 


endenes Ol ONXte nsibility ol remtorcem rt 


mothe state of stress, whether tension or bending, is not expl 
vell have something to do with the erudenes 


slid ecraek detection or t hye wl 

















itewashed surfaee, 


\ 






Hrennmikott, ¢ 


2800. 
tensioned T beam, ( 


1952 


Revesz, S., The cracking load of a composite 
Engng., Lond 


Ld cee =e, =Tep ~ 
47, ede ied 4 









modu of elasticity Ol two comeretes 
res (i Composite sections anal ther effect on thre Cra U 
] ‘ 1 
Vvore nalvzed theoretically and investigated expe! 
Strain observations were made ona ft composite Thy 


pretensponed web 


Strain observations were made in the center of the 
“S-1! mechanical extensometer \Iletzger gage), f1 


strain diagrams were drawn and the position of the neut 


letermined The ultimate strength of the conerete in tl 





Vas approximately 7800 psi, and that in the in-situ: flang 
P?P00 Psi. 


LDpPronpately 


From this investigation it 
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the eracking loud ot the particular Section: bavesti Small mounts of cold work reduee the corrosion resistance oO 


lovs ippreciablh , tout heavy cold work both >) aged and 


reduced by the existence of the varving moduli o the al 


the two coneretes nor the differential shrinkage be- unaged materials results in a corrosion resistance as high as that 

in-situ and the precast Concretes It was suggested of unworked material The maximum corrosion attack il 

mposite P-beams of the type tested may be designed about 30°, cold work, is associated with the presence of con 

als entional manner with no appreciable reduction of the tinuous grain-boundary films formed on aging. Comparable 
md beeause of the varving moduli of elasticitw or by behavior has been found in stress-corrosion tests, the maximun 

differential shrinkage J. N. Thompson. USA susceptibilits to stress corrosion occurring Ub material that das 

been given 30°, cold work. Heavy cold work (50°, reductior 


28 stanford, E. G., Study of recrystallization of alumin- in thickness) produces material of high stress-corrosion SISTA 


h, Lond. 6, 1, 21-25, Jan. 1953 Explanations of the corrosion behavior are gives 
leseribes how elastic vibration have been used te ron uthors 


’ the variation in the modulus of elasticity. (dynaniic 
rature. and shows how the results obtained enable 2804 Metcalfe, G. J., Atmospheric corrosion and stress- 


esu ) title tt) 
to be made on the reervstallization characteristics Corrosion of aluminium-copper-magnesium and aluminium- 
namely. “(1) the temperatures of the onset and Magnesium-silicon alloys in the fully heat-treated condition, 
recrystallization under given conditions of heat- J. Inst. Metals 81, 269-278, 1952/1953 

interrelationship between time, temperature, and The corrosion behavior of the aluminum alloys HLO-WP and 

ion: (3) whether or not the material is completeh HI5-WP in the extruded torm has been determined in the stress 

datter a given annealing treatment (if it is. then its ind unstressed condition by exposure to sen water, river ter 
nperature curve will exhibit no ‘dip 1) the effect ind various natural atmospheres. “The corrosion atta Wits 
sia ge errelationship between time, temperature issessed by visual and mieroseopical examination and tensa 

wation: (5) the effect of cold work on the texture tests on the corroded material The most severe atts t bot] 

< after recrystallizatior Author feels that ‘thi Hoys resulted trom exposure to the industrial atmosps O 
leasurement provides an additional powerful tool  Shefhield, where the average loss of strengtl ter { Ars 

he fieldl of physical mictaliurgy ama tha the sults Sposu Was approximately 11“;, whiel Is equivalent poses AD 

be applied directly to the study of recrystalliaation thickness of 0.012 i There was no indication stress 

t precipitation-hardening rocCossd allure of either of the alloy it any of the exposure ites Th 

Y 1 SS. Andes. USA high stress-corrosion resistance of the ELS-WP alloy is somewtl 
urprising, since in sheet form the alloy is known to be ‘ry sus 

y ; a eptible to stress-corrosion failure Phe absenee of such tailure 1 

Jones, W. R. D., and Bartlett, W. L., The viscosity of . a : 
_ ittributed to preferential attack folintion occurring along 


im and binary aluminium allovs, ./. /7 Wetals 81, 145 Ft ; ; ; 
yrain boundaries and bands parallel to the direction of extrusion 


4) 
' vhich redistributes the concentration of stress at corrosior pits 
vIVeS ethod of evaltlating th istabaityv of metals b ’ 1 1 1 1 : | 
\ 3 . Phe rat Ol loss ot strength of both allovs exposed it Shetheld, 
Ome uthors vive Triplets leSEeTEptlor ot t : ‘ : 
bs 1 4 apes ind of H1I5-WP alloy exposed to a marine atmosphere, was found 
method used, and claim securaes 0.55 wiiict , : é 
’ fo decrease With time, apparent exponentially. Seatter ol 
perlor fo that of former tiavestigations Authors’ svi 
the results from the remsuning sites was appreciable, but it was 
\) Pparatus, Dased Upon the outer-rotating 


: clena threat, lh wenerad, there was a cle CTCASEC IN thre rate ot corrosior 
Wd, has been constructed to study the variation ot . , ’ 
, vith time From suthor’s summer: 
vith temperature for pure aluminum and its variation 


ratare and composition for a number of binary alu : 7m. ¢ . . . : 
T : : ; 1 ss ©2805. Toft, Fl., Materials for refractories (in Danish), /) 
OVS le results show that alumuntim and its ailoy x yoy ’ - 
—s en parent gen Vidensk. Skr. no 1, JS4 pp., 1952 


iracteristic change pomt om them viscosity-vs.-ten . 1 
oe! a is F velractory Tnaterhids present one ol th principal problenis lor 

urves at 760 770 C, which appears to be due to some ; 
: : the performance of chemleal and metallurgical processes requiring 

state mn the liquid Kor the bimuary allovs, the vis 


lil high temperatures Demands on thermal resistance and long 
es in aceordance With the eqQuiibriuny dhiagram, there : ; » ’ . 
life have steadily increased. Book deals specifically with retra: 
’ itm at the limit of solid solubility and a minimum ' : 
tory materinis for gas works, but at the same time refers also t 
Itectic \lodification increases the viscosity of the eu 


. s fo other similar mdustries 
tuinumesilicon alloy by about 306,, and either eli 


First chapter gives a detailed survey on the properties of 1 


uses the temperature of the change point on the vis 
ie tractory materials generally used Attention is concentrated o1 
temperature curve 4.8. Andes, USA : 
sthea and fire-clayv materials Also discussed sre insulating 1 
erinis, common bricks, concrete, and steel 
-803. Brenner, P., and Metcalfe, G. J., The effect of cold Following chapter deals with the design of the ove dd othe 


rk on the microstructure and corrosion-resistance of alumin- nieht echoree of refractory materials Data on heat transfer 
magnesium alloys containing 0 1' zinc, I) thermal conductivity of various materials are plotted in chart 


1, 261 268, 1952/1953 Special attention is given to the design of walls and arches 
tects ot cold work, Ol pra wie wll t 76 &. hel Other chapter qe vith testimy speciheations and fepipelr 
up to 1°) zine on the microstructure, corrosior ture menstiremients From author's Enelish su 
tress-corrosion resistance of am aluuminu 
yo) magnesium have been investigated 2800. Dannohl, W., Development and status of permanent 


ence of zine has little effect on the mechantes| prop magnetic materials (in Grerman), Stahl uw. Fisen 73, 2, 605-81, Jan 


the alloy contaiming I, zine shows pronounced precip! 1953 
ter aging at 70 C, and corrosion attack is greater than u Author presents extensive review and evaluation of permanen 
al the 0 0.5°, zine allovs, which show an Incomplete mingnet i miiterhils ton the past fitty Pars 


. indaryv network after aging Koo. Mehringer, USA 
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2807. Monzée, G., Glass as a structural material (in French), 
Rev Min. (9) 9, 1, 3-14, Jan. 1953. 

Much of the article is devoted to general discussion of structure 
and properties of glass which have only indirect bearing on the 
Theoretical discussion of mechanical strength is good; 


Uni 


subject 
but the effect of the unusual strength characteristics of glass on 
engineering application is not developed. Examples of use of 
glass are cited without consideration of structural principles and 


problems involved. EK. B. Shand, USA 


2808. Peukert, H., Tensile strength and fracture resistance 
of molded Plexiglas M 33 (in German), ZV DJ 95, 5, 119-122, Feb. 
1953. 

Article 
plastic material Plexiglas as depending on the deformation rate 
The tests were 


leals with the tensile and impact strength of thermo- 


in molding process at elevated temperature. 
Author shows that a true 


carried out at room temperature. 


and distinet transition range of the deformation rates causing 
increased strength values does exist. The explanation of this 
phenomenon is based upon the assumption that in unmolded or 
very little molded material the molecular chaim structure is dis- 
orderly distributed, and thus the material can give only a limited 
When highly molded material is sub- 


jected to stress in the molding direction, the strength is expected 


resistance against stress. 


to be far greater, as in this case the molecular forces must be 
to contribute to the total strength in quite another 
way, especially if the molecular chains are parallel to the direc- 


considered 
tion of principal stress. Studies of rupture surfaces and dis- 
tributions of permanent strain in broken test pieces seem to 
R. Nilson, Sweden 


confirm this theory. 


Mechanics of Forming and Cutting 


2809. Chao, B. T., and Trigger, K. J., The significance of the 
thermal number in metal machining, 7rans. AS WE 75, 1, 109 
115, Jan. 1953. 

By « theoretical mvestigation, the temperature distribution 
in a workpiece during orthogonal cutting operations has been 
studied. The necessary mathematical simplifications are ap- 
propriate to the problem and the results are fit for practical pur- 
poses. Most interesting is the introduction of a special parame- 
ter, the “thermal number,” which allows many technically im- 
e.g., 
effect of cutting speed, specific energy of metal removal, ete. 


portant features to be described by this parameter only; 


Paper gives reference terms for economy in metal-cutting proe- 
esses, 

As is pointed out in R. 8S. Hahn’s discussion, the single parame- 
ter statement requires further investigation with respect to the 
dependence of the thermal number on the thermal conductivity. 

F. Wever, Germany 


2810. Thompson, F. C., Carroll, J. B., and Bevitt, E., The 
drawing of steel wire at elevated and sub-normal temperature, 
J. Iron Steel Inst. 173, part 1, 36-51, Jan. 1953. 

While hot-drawing is a standard process for tungsten, molybde- 
num, and stainless-steel wires, tests carried out for drawing at 
subnormal temperatures have not been reported hitherto. For 
the hot-drawing tests, three ty pes of machines were used, one a 
dead-load, another a live-load machine. The third one was a 
The heating ar- 
rangement and the dynamometer are described in detail. The 
first requirement was to find a suitable lubricant. A dispersion 


of semi-colloidal graphite in white spirit proved excellent up to 


high-speed machine with speeds up to 34 fpm. 
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625 C. Even higher temperatures may be attained, 4 |jy 
coat proved useful. The plots of drawing load vs. drawing on 
perature do not follow a simple course, as three compote: 
enter; the frictional component increases hyperbolically yj: 
the temperature. In the same way, the hardness of the me 
decreases. However, the aging effect has a maximum at 4 ¢, 
tain temperature, resulting in a wave-shaped characterist; 
This means that relatively low drawing loads are encountered 4: 
low as well as at high temperatures and an increase of drawing 
load ata medium temperature. 

The mechanical properties of hot-drawn mild steel wire chang 
with the aging. While drawn at low temperatures the maxiny 
stress increases; it is reduced when drawn at high temperatures 
Similar observations were made with the elongation. With y»- 
gard to the test at low temperature, little difficulty was found j; 
drawing mild and carbon steel wires at temperatures down + 
—40C, a suitable lubricant assumed. The lubricant was applie 
to the wire at normal temperature and then wire and lubricant 
were cooled together. The lowering of temperature caused 
increased drawing load irrespective of the lubricant, due probu- 
bly to the stiffening of the wire. The increase in drawing oad 
for a given temperature drop was of the same order with various 
lubricants, and the most efficient lubricants at room temperatur 
(soaps) remained so at lower temperature. No heavy reductions 
as at normal temperatures may be performed at low temper- u 
atures, as the drawn wire reverting to normal temperature is 1 
capable of supporting the increased load. However, perfect 
good wire can be produced at temperatures down to at least 
—40 C. P. Grodzinski, England y 

2811. Geleji, <A., Graphical determination of drawing 
schedules for tubes (in German), Acta Techn. Hung., Buda - 
4, 1-4, 347-363, 1952. ing 


Article deals with the determination of drawing schedules ! 
the cold drawing of tubes based on mathematical data develop: i 
by the author, using also the work of G. Sachs, F. Koerber, 
A. Fichinger. A complex formula has been developed fo 
permissible reduction dependent on the degree of deformatior 
reached for electrolytic copper, brass, and aluminum, in « 
formity with the reduction of the cross-sectional area of thi 
and assuming three values of wall friction, i.e., f = 0.05, 0.1, a 
0.15. 
has been developed. 
ing of a brass tube (Ms 63) in the annealed condition. ae 

P. Grodzinski, Eng}: | 


r 


A nomogram for the determination of the drawing f 
A practical example is given for the draw- 


2812. Hill, R., A note on the back-pull factor in strip-draw- st 
ing, J. Mech. Phys. Solids 1, 2, 142-145, Jan. 1953. 

An expression is derived for the back-pull factor in strip-drav- 
ing through a rough wedge-shaped die, based on the slip-l! 
field theory of Hill and Tupper. The range of reduction co 
sidered is that corresponding to uniform pressure on the die ts 
The drawing load for a given coefficient of friction and back pu 28 
may be computed from the back-pull factor in conjunction wil 
the drawing load for a rough die without back pull [Green «! 
Hill, title source, 1, 31, 1952]. It is shown that the curren! 
accepted formula of MacLellan, based on the approximate theo! 
of Sachs, is appreciably in error when the reduction or the coe' Sep 


cient of friction is large. J. F. W. Bishop, Scotland 


2813. Feldman, H. D., Investigations on the force 0 
energy requirements in the cold-flow pressing of different type 
of steel (in German), Stahl u. Eisen 73, 3, 165-174, Jan. 1953 

Author points out that the application of cold-flow pressimg ' 
steel, a rather recent art, is limited by the high force reqt'™ 
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ts, His investigation therefore attempts to determine the 


requirements, through experiment and calculation, for the 
ipal types of flow-press application. The three types are 
yorized as follows: (1) Blank is a eylindrical cup, material 
ys in direction opposed to ram motion; (2) blank is cylindrical 
material flows in direction of ram motion; and (3) blank is 
» of rod, material flows in direction of ram motion. Experi- 


er foree and energy data for a particular process and steel 
: htained with several tests varving in terminal reduction 
nae The force was measured with a special device and in- 
a energy diagrams were produced. A grid was applied to the 
see ye faces of specimens split through their longitudinal axis, 
i ich, along with Vickers hardness readings, facilitated deforma- 
oe Gs [his experimental work, plus the use of well-known plasticity 
li tions for calculating force and energy requirements, led to 
rica e interesting results. Among the more important were: (1) 
od verage efficiencies, based on the ratio of calculated flow 
rol to measured input energy, were found to lie between 35 
. | 85°) for the three processes investigated; (2) the average 
#1 8 y-press velocity was found to influence the maximum flow- 
atun ess force in a manner dependent on the magnitude of the re- 
stions ion of area; and (3) an approximate relation between maxi- 
pe im foree and volume of displaced material, parabolie in na- 
sia ,was shown to be common to all three processes for each ot 
fectly A several particular steels. The last figure in the paper presents 
leas nomogram method for calculating the maximum flow-press 
- B® sress and total input energy for a particular total value of the 
ipxl deformation. J. Miklowitz, USA 
awing 
= 2814. Collaud, A., Investigation on tool steels of great cut- 
ting capacity (in French), von Roll Mitteilungen 11, 3/4, 73-91, 
a Dec. 1952. 
nO} The application of heat treatment together with a skillful 
" tion of alloving elements such as tungsten, molybdenum, 
a vanadium produces steels for very high cutting speeds. 
: These steels are superior in many respects to quality 18/4/1, ow- 
fe g to their considerably lower tungsten contents. When they 
i » properly composed and heat treated, the objections made 
a gainst them with regard to the retention of hardness of the 
- wtensite and to the hot hardness appear to be unfounded. — It 
, nust be noted that, whatever the addition to tungsten may be, 
els of high chromium content retain the typical character ot 
; romium steels as far as their toughness and the stability of the 
istenite and the martensite are concerned, 
draw- ‘eels of high chromium content can be forged perfectly, 
ed and cast, thus increasing considerably the possibility ot 
draw- ‘her use for tools of a high cutting capacity. 
p-lt From author’s summary by A. O. Schmidt, USA 
1 et 
k pu 2815. Boston, O. W., A standard of procedure for evalu- 
| wit tng the tool life of single-point sintered carbide tools, Ann. 
n and Meet. ASME, New York, Dec. 1952. Paper 52 —A-39, 10 pp. 
rent Paper presents a proposed American standard. Method con- 
heor ‘ists Ol measuring width of wear land on tool flank using a micro- 
coetii- “ope. End point for stating tool life is normally taken as 0.030- 
n width of wear land. Flank wear is found to be a much moré 
iy measurable indication of tool life than face wear. Method 
> and be used to evaluate relative performance of different work 
‘types “werlils, cutting tools, cutting fluids, or machining conditions. 
2 ‘0 doing, tests are usually run at several different cutting 
sae ‘teeds to obtain the corresponding vaiues of tool life based on 
qui ‘0-in. flank wear. The results, plotted on log-log coordi- 


les, normally follow the classical Taylor exponential law. 
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These serve to evaluate the parameters in that relationship for 
each condition tested, thus evaluating relative performance. 
M. E. Merchant, USA 


2816. Cook, M., and Richards, T. LI., Fundamental aspects 
of the cold working of metals, London, Inst. Metals, “The cold 
working of non-ferrous metals and alloys,” 7-26, 1952. $2.50. 

teference is made to the nature of the metallie state and me- 
tallic cohesion in terms of the electron theory of metals, and a 
brief outline is given of the several mechanisms involved in plas- 
tic deformation. These include crystallographic slip, twinning, 
and kinking, and a shear mechanism to which particular atten- 
tion is drawn because of its importance in many metal-fabrica- 
tion processes. The influence of plastic deformation on strue- 
ture is described with special reference to the development of 
preferred orientation in view of its technological significance, 
while the effect of deformation on the fine structure, as revealed 
primarily by x-ray diffraction studies, is considered in terms of 
the dislocation theory. The relation of work-hardening and 
plasticity to the structural changes brought about by cold-work- 
ing is also discussed, 


Ir mn authors’ Summary by L. V. Colwell, USA 


2817. Davies, C. E., The cold rolling of non-ferrous metals 
in sheet and strip form, London, Inst. Metals, “The cold working 
of non-ferrous metals and alloys,” 45-80, 1952. $2.50. 

After reviewing recent progress in rolling practice, the author 
describes modern technique in rolling (a) copper and coppel 
allovs, and (b) aluminum and its light allovs. The relative 
merits of two-high and four-high mills for various purposes are 
described, and also those of reversing, nonreversing, and tandem 
units. Reference is made to the latest designs for mills with 
minimum work-roll diameters, such as the Sendzimir mill. Con- 
siderable attention is given to the auxiliary equipment required 
to handle sheet and strip during rolling. 

From author’s summary by lL. V. Colwell, USA 


2818. Cleaver, F. T., and Miller, H. J., Wire-drawing tech- 
nique and equipment, London, Inst. Metals, ‘The cold working 
of non-ferrous metals and alloys,” 81-106, 1952. $2.50 

The principal landmarks in the development of the wire-draw- 
ing industry in this country from the earliest beginnings until the 
present time are reviewed. A description “3 then given of pres- 
ent-day machines, comprising tandem- and cone-type machines, 
in which slipping of the wire occurs in the course of drawing, and 
also the nonslip variety. Die design, die materials, lubricants, 
speeds of drawing, reductions, and other aspects of wire drawing 
are dealt with, and a detailed account is given of current practice 
in the production of copper, brass, bronze, and other copper-alloy 
wires, and also of aluminum and alloy wires. Finally, various 
types of defects which are encountered are considered. 

From authors’ summary by L. V. Colwell, USA 


2819. Jevons, J. D., The deep drawing and pressing of non- 
ferrous metals and alloys, London, Inst. Metals, ‘*The cold work- 
ing of non-ferrous metals and alloys,” 107-163, 1952. $2.50. 

The terms ‘‘sheet and strip” and ‘‘deep drawing and pressing” 
are commented on, and various methods of deep drawing and 
pressing are described. Crank and hydraulic actuation of 
presses are compared, and attention is drawn to certain merits 
of multipunch presses. 

Tool materials and drawing lubricants are classified, and the 
usefulness and limitations of each are explained. Interstage 
annealing is described with particular regard to the faults com- 












experienced Ulnadel madustrial Comeitior 
stul growtl 
which 


nice balanee between tenacity’ 


f eritieal-strain er 


ere ) 


sheet determine its behavior under 


The properties of 
the press are discussed, snd 


ind ‘duetility’’ is suggested as being of primary importance 1 


mast mstAyces \ mulnber of ordinary snd special tests appli 
limited usefulnne SS ln pre 
A method for th 


sheet under industrial conditions is 


able to sheet are desertbed, and then 


ficting behavior under the press is explained. 


reout ve LC CE PTA testing of 


Uuggvested The phieticornae hia ol stretcher-strain markings iu d ot 
OHSS racking are reviewed and discussed 
From suthor’s summary by LL. V. Colwell, USA 
Hydraulics; Cavitation; Transport 
(See also Rev. 2763 
2820. Blackburn, J. F., Contributions to hydraulic control. 
3--Pressure-flow relationships for a 4-way valve, Ann. Me 
ASNIE, New York, De 1952 Paper D2 4-42.15 pp., 7 figs 
Paper covers the statl characteristics of spool and flappe 
pe 4 hvdraulie valves Five cases are considered: Ide 
zero lapped) spool valve operating from constant pressure sourc 
under pped Spo vive operating Iron constant pressure ’ 
constant flow source. nnd fl ipper valve operating from: constat 
pressure or constant flow source Operation from. constar 
flow source is shown to be Imipractica| om the staundpomnt 
lenkage flow and = linesrit Although the ideal valve eannot 
be realized physically, due to radial clearance and imipertect spoo 


tt) Ul? derlapped Or ove rl Lpoyue d Spool \ alive operath uy 
A clos 
t Constant pres 


Both unde ! 


edges, eith el 


well outside the re handy col lity) Dav poe conside real ideal 


ipproXimation of the ideal valve operating from 


sure source is required tor high power applications 


ipped spool valves and flapper valves operating trom a constant 


pressure source find their greatest use im pilot-valve service 
| 


Nondimensionalized load-pressure load-flow curves for various 


lve displacements sare presented for ench of the five cases wit! 
out any linearizing assumptions being mide AL table of valve 
haracteristies 1s presented, the two most lniportant characte! 


SCNSILIVITN These are 


pressure-differential valve-displa: 


sensitivity and flow 


istics bemg pressure 
the 


vradient with the valve centered and infinite load (motor blocked), 


defined as ement 


out put 


imad thie output-flow vilve -displacement yradient with the valve 


entered and zero load (output bypassed), respectively 


Much useful information of «a practical nature is picluded i 
paper Paper is recommended to anyone interested in hydraulic 
controls, although much of the material in the paper should al 
ready be familiar to hydraulic servo designers. For a treatment 
of the dynamics of 4-wav valve aervos, the reader is referred to 


ANIR 6, Rev. 731 S.Z. Dushkes, USA 


2821. Raynaud, J.-P., Study of currents of muddy water 
through reservoirs (in French), Trans. Fourth Congr. inter. Comm. 
Large Dams, New Delhi, Jan. 1951, in 4 vols., vol. IV, 139 161 
S48 per set. 

Report gives account of a first group of experiments under- 
taken at the Laboratoire Dauphine d’Hydraulique on the flow 
of currents of muddy water near the bottom of a reservoir con- 
taining still clear water. l:xperiments were made with currents 
of relatively low density (about 1.030) and for small Reynolds 
numbers (laminar and transition flows; for laminar flows if a law 
was found of the usual type between A (coefficient of loss of 
head) and Re, the constant depending perhaps on the particular 
muddy water employed Author ecaleulates tangential stresses 


for the areas of eontact with the bottom and between muddy 
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and clear water, the velocity at this surface of Senay) 


the velocity distribution D. Citris 
2822. Szigyirto, Z., Dimensioning of storm water oyerfioy 
outlets for city sewers (in Hungarian, with Russian az 


suinminries), V Koézlemények no. 2, 248-28] ( ‘~ 


1952 


P2uq / 


Author discusses the problenis in dete rmining the siz 


water overflows for combined sanitary sewer and 


systems The 


biochemical aspects ol the problem 


in great detail, and a design procedure for such syst: 


Wom the hydraulic pot of view Design details Ol co 


tre also presented A] ‘ 


2823. Ihrig, D., Methodical marking of navigation chan 
on rivers, with specific reference to the Danube (in |! 


with Russian, German, and Freneh stummaries), J 
ménuyek no. 2, 179 213, (36 $4), 1952 
For the naviention Commission of the eight Strit 


a 


hee Dosurvubye navigable 


different rive 


through its 1600-mil COULPSE, 


marking of 
flow 


and tortuous chagimels; ilso 


Velops principles ql propel 


slow, medium, and high velocity deep nnd 
ind wairrow, straight 


SIZe, shinny 


rrangement of 


nnd tv pe, 
iIntenance Of mn: and lights all to 


freighta ge \ 


Lowe d 


DuAryes, 
rR gS 


udacd Thden 


LCE se 


2824. 
tation bubble, /’rac. ¢ 
1958. 


Brief theoretical study is made of 


Binnie, A. M., The stability of the surface ot 
“amb pi il Noe 49, prurt :. YI 
stability of surfs 


tation bubble. Surface tension Is both neglected and coy 


and is found to have a marked stabilizing effect \! 
made to verify, by this theory, the experimental worl oO 
Ef. F. Macks, US 


Incompressible Flow: Laminar; Viscous 
(See also Revs. 2702, 2873, 2885, 2964) 


Dommasch, D. O., Principles of aerodynamics 
Pitman Publ. Corp., 19538, xv1 ‘ 


62825. 
York, Toronto, London: 
pp S750 

This book has been written primarily to present 
physical laws and methods used to apply these laws | 
The author makes no claim to mathemati M 
and thus the presentation of the basic laws is made in 


problemas. 


direct manner suitable for use in an elementary courst 
dynamics. The methods used to apply these basic law- 
cific problems or classes of problems are discussed ver 
oughly, with few or no steps omitted for the reader’s exerc! 

In the first chapter, the general concepts of continuity 0! ! 
ind momentum (Euler equations) are derived from 


The bas 


concluded with some classical explanatio 


mentary considerations for frictionless fluids. 
siderations are 
energy and quantities sueh as entropy, enthalpy, and sp 
heat for perfect gases. 

The remainder of the book is devoted to 
mathematical techniques for handling two- and three-din 


an introdu 


sional, compressible and incompressible-flow problems 
One chapter is devoted to complex variables and vect 

the aid of those who may be unfamiliar with these 

This chapter presents only the most elementary concept 


subi 
it] 


subjects diseussed 
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tinal chapte is devoted to “Some effects Ol Viscostt 


In only the elasstenl treatment Is presente land far too 
] ' 


said regarding the limitations of the resulting equations 
ook is well written and the publishers have done sn ey 
he limited to very clemen 


lack ol The 


Claim is that it has presented the 


ob. Its use, however, must 


irseS In aerodvasnmics, due to its ryor 


contribution it enn 


t~ regarding elassies| compressible and Incompressible 


in two and three dimensions in one volume, with con 


notation and eomplete mathematical derivations of the 


used for soluti ny Got pore blems ieneh typ ol flow 


\I. Alperin, USA 


Michael, W. H., Jr., Flow studies in the vicinity of a 
lified flat-plate rectangular wing of aspect ratio 0.25, \ 10.1 
90, 33 pp., Sept 1952 


vestigation Wa made in ordet to stud the Characetel 


wing of 


The 


the flow im the vicinity of a rectangular 


‘spe cl 
nvesti 


0.25 with a modified flat-plate airtoil section 


vas conducted | meahs of photographs Ol grid 


ta number ot chordwist positions along the sirt 
he trailing mive ol the airfoil. 
ts of 


aw-head Pitot-tube 


Suppl mentary meus 


the vorticity distribution im the wake were made 


Installation 


esults Indicate that there is a rapid rolling-up of the 


vorticity along the ehord of the wing and that, at 


ngles of attack, there is a distinet vortex visible at 12.5 


The 


‘ predicted very wel 


hord. slopes of the vertical locations of the vortes 
1 by the theory of Bolly 
litt 


the 


ealeulated from the trailing 


iit 
he forward part of the chord, with approximately 70 to 


( hordwise Prow th ol 


strengths shows that increases ftairh rapidly 


the total wing lift present forward of the nudechord posi- 
Che 


good 


total litt exleulated from the tuft-grid photographs 


the lift 


boseleanree 


USA 


Ol thre 


measured 
c.. F 


vith 


agreement 


Bonilla, 


> 7” 


827. von Mises, R., On some topics in the fundamentals of 
fluid flow theory, Proc. First U.S. ippl. Meet 
951: J. W. Edwards, Ann Arbor, Mich., 667 671, 1952 


with 


nat. Cong 


mathematical questions \ 


De} 1 


Is concel nec on 


is made Ol the CONSEGUCTICES which Can be derived Prom 


set of differential equations without adducing any know! 


ve drawn from observation, ete. Paper considers five un 


ns, the three components of the velocity vector . the 


pres 
considered us unetions 
The first three dit 


as one vector equation (ealled 


p, and the density p. These are 

e four independent variables 2. y, 2, ¢. 
ntial equations sre written 
The 


lalso an additional fifth equation which specifies the particu 


ton equation). continuity equation is then written 


tvpe of flow to be studied. A study is then made of diseon- 
ious solutions, ideal fluid flow, viscosity and heat conduction 


| shock phenomen: (*, B. Matthews, USA 


2828. Koning, C., Some interference problems, Anniv. Vol. 
Mech., dedicated to C. B. Biezeno; Haarlem, Antwerpen, 
Ojakarta, N.V. De Technische Uitgeverij H. Stam, 1953, 82-98 
Hfl. 20 
he type of interference problems referred to im this paper 
< with a body of arbitrary shape which is placed in « stream 
fluid. 
iry to consider the body as being split up into several ele- 


When the body is of a complicated shape, it is cus- 


ntary shapes (i.e., wing, fuselage, propeller), and then to de- 
ine the properties of each elementary shape when placed 


uniform strenm of fluid. An interference problem oecurs 
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vhet at least two suel elementary bodies are both situated v 
the same stream of fluid such that the flow field of exeh body 1 
listurbed, chu to the presence ol the other bodies Very ofter 


nterberence probe Wis gaye so complicated thet exuet theoretien 


not readily obtainable 


solutions re 


i this paper speclal group ol Mterlerence problemas at m 
sidered, whieh ean be idealized as an “aetaator disk thi 
VICINITY « stresimblime bod) Both the streamline bod i) 
ietuator disk are situated ina uniform parallel flow of san 
‘compressible snd frictionless fluid. The actuator disk roug! 
ipproNimation of a propeller and is defined as a plane disk not 
nal to the undisturbed flow where the fluid passing through it 
gets a pressure drop oor rise which is uniformly distribut: 
throughout the lis \lomentum and energy equattol ire 
used to ! 1 rise t elationship betwee thie ore ] } 
etuntor dis nd the streamline bod J. Aronotsk USA 


2829. Slezkin, N. A., Plane flow of an ideal fluid about a 
gas-filled shell (in Russian), lehen. Zap. mosk. U7 152,. Wi 
hanthka 3,01 To, 195] 

Che nonrigid s-filled shell is assamed to be conve 
to be under constant tension,  lexternal forees are not treated 


thie 
thre 


the velocit Phi 


The boundary condition on the surtace o bye] become 


hy : Wher and vo are principal radit o 


ind 4 are constants, and Vo ois 


two-dimensional case is treated in detail In this case, the prol 
lem mav be reduced to the solution of the following integral equ 
flo? 

"(i9) N od eo '® sin? a + ke” *'*’ | In [4sin? (a B)ida 
VY process of Successive LPProNTMatlons is introduced and proved 


\ is 
lengtl 
An ap- 


an elliptical cross 


convergent to a solution i the nondimensiona| paramete! 


below a hound (giving a relation between the ar 


the 


PrON TIA 


Pive! 


velocity at infinity. the tension, and the density 
viving 
iXIS perpendicular to the flow 


JI. V. Wehnusen. [ 


computation Is carried out, 


<ection vith thre long 


SA 


2830. Ehrich, F. F., Penetration 
oblique to a general] stream, J. aero 


1953 


and deflection of 
20, 2, 99 104 


jets 
Kel 


Ne 


» ‘ ] . . ‘ . ‘ ' , ‘ 
Paper treats probletn of sineoth entry ol two-dimensional jet 


Into passiig stream us first step in penetration and mixing studies 


of complex svstems. Solutions are obtamed, for systems with 
straight-sided jet slots mehned at 90° and 180° to main stream 
by standard free-streamline potential-flow methods Author 
eoncludes that only one jet velocity corresponds to each man 


flow velocity for a particulas Velocity of smootl 


feviewe! 


geometry. 


entry should be avoided if mixing is desired believes 
author’s COMparison with ecireular orifice penetration data shows 
derivation in correct direction. Paper is of interest In boundary 


film insulation and mixing problems. A. D. RK. Laird, USA 


2831. Szebehely, V. G., Generalization of the dimension- 
less frequency parameter in unsteady flows, Dard W. Tuylo 
Vod. Basin Rep. 833, 26 pp., Nov. 1952. 

The complex and relatively unknown field of time-dependent 
hydrodynamic phenomena is approached from a general point of 
Only a few special flows are discussed, emphasizing the 
Since time effect 
only m the aeceleration term of the momentum equation, «a 


view. 
diversity of unsteady-flow problems occurs 
analysis of the two types of aeceleration is presented in detail 
A dimensionless ratio of the local and convective accelerations 


(generalized Strouhal number) is introduced. It is shown that 
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with the magnitude of this ratio the unsteadiness of the flow can 
be deseribed and characterized. A short discussion of accelera- 


tionless flows (zero acceleration at any time at any point) is 


included. 


From author’s summary by H. N. Abramson, USA 


2832. Reichardt, H., and Tollmien, W., The distribution of 
the flow volume in a given branching system (in German), 
Witt. Max-Planck-Inst. Stromungsforschung no. 7, 48 pp., 1952. 

Publication deals with fluid flow in branched systems as may 
be found in manifold applications. The problems of influx and 


efflux «are discussed for a single manifold having numerous 
branches, and for a pair of manifolds connected by branching 
ducts. The latter problem is considered for uniflow and for re- 
versed flow. 

An attempt is made to correlate special experimental results 
Data are 
plotted in dimensionless form for three cases, namely, f/b = 
0.5, f/b 1.0, and f/b = 2.0. In this ratio, f is the total width 
of the branches while b is the width of the manifolds. 
It is concluded that, for efflux from 


For influx into a 


with conclusions drawn from the Bernoulli equation. 


Rectangu- 
lar cross sections are used. 
a single manifold, Bernoulli’s equation is valid. 
single manifold, an approximation is suggested which incorpo- 
rates the effect i 
that 
criteria of the flow. 

Publication should be of value in applications of manifolds or 


A.B. Cambel, USA 


of losses. For a double manifold system, it is 


shown the conditions in the collector are the governing 


other types of branched flow. 


Compressible Flow, Gas Dynamics 
(See also Revs. 2825, 2827, 2874, 2918) 


2833. Wu, T. Y., and Cole, J. D., Anemometry of a heated flat 
plate, Heat Transf. Fluid Mech. Inst., Stanford Univ. Press, 
139-158, 1952. 

Some results of lmearized theory of compressible viscous and 


MM. 


heat-conducting gas, and application of theory te the problem of 
heat from heated 
Linearized system of equations facilitates over-all picture which 
Dependence on Mach, Reyn- 


loss two-dimensional plate are presented. 
is usually qualitatively correct. 
olds, and Nusselt numbers can easily be stucied. Errors of 
definite type can be estimated and quantitative Information ob- 
tained. 

Problem of heated flat plate was suggested by use of hot-wire 
anemometers at high subsonic and supersonic speeds. Reyn- 
olds number of wire based on diameter is about 20. This is not 
low enough for Stokes’ flow-type solution nor so high that some 
corrections to boundary-layer theory might not be important. 
Corrections are estimated using linearized theory. 

Fundamental solution of linearized equations shows the flow 
field composed of a diffusive part, the wake and a dyvnamie part, 
which behaves like for VM l. For 
Vf > 1, dynamic part can still be thought of as nonviscous flow 


past a fluid source, and flow field consists of certain Dirac delta 


& nonviscous outer flow 


functions on nonviscous Mach lines, 

Application of theory to problem of heated plate shows two 
types of behavior, depending on Reynolds number. For Re large, 
first-order term of Nusselt number is proportional to Re *, but is 
independent of Mach 


pendent of Re but shows explicit dependence on J. 


inde- 
Results 


are qualitatively in agreement with experiments on hot wires in 


number. Second-order term is 


that, if wire is heated sufficiently, changes in Jf have small effect 
on heat transfer. Quantitatively, when Jf = 0, result of pre- 
sented theory is about 30% higher than result of Fage’s experi- 


ment, while Fage’s and Tsien’s theoretical results are 18% and 
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For Re small, linearized 


shows that Vu depends on Re only, and Mach numbe: 


12% too low, respectively. 


drops out. 
From authors’ summary by J. Jerie, Czechosloy. 


2834. Ertel, H., A theorem on asynchronic-periodic vortex 
motions of compressible fluids (in German), Wiscellanea 4 
mica Berolinensia, I, 62-68, Akademie-Verlag, Berlin, 1950 

The author considers steady barotropic motions of a) 
fluid subject to conservative extraneous force, under the <; 
The px 


ec are the ma 


assumption that all streamlines are closed curves. 
of rotation is then tr = 7(a, ), ©), where a, 4, 
Let H(a, 6, c) be the usual Bernoullian expre- 

Put W = un” Ldt, where the integra: 


By integrating the mat: 


coordinates, 
and put L = H + 0. 
is carried out for a fixed particle. 
equations of motion over one period, the author derives 
theorem rt = dS/dH, where S = W + Ar. This is the a 
of a proposition in the Hamilton-Jacobi theory. The aut! 
shows that S is in fact the circulation around the closed str 
line, and thus, since this streamline must lie upon a surface / 
const, the theorem can be interpreted in kinematical terms 

(',. Truesdell, Us.\ 


2835. 
airfoils at moderate hypersonic velocities,’’ ./ 
150-151, Feb. 1953. 

In this Readers’ Forum article of the [LAS Journal, author 
compared equations derived by Dorrance with expressions 


Flanagan, L. E., Jr., Comments on ‘‘Two-dimensiona! 


aero. Ser. 20, 


veloped by Miles and Busemann for power series for pres- 
compressive fl, 
conditions at hypersonic speeds (defined as the 
Me— 1) ?/M=1). He proceeds to point out that these 
pressions, while derived by different. methods, 
through and including the third-order terms, 
beyond this are unimportant, inasmuch as the series converge- 


coefficients of expansive and nonisentropic 


range whi 


are identical 
and that valu 
rapidly. This agreement is important and this note is 
sidered a useful comment on this subject. 

I). A. Bonney, USA 


2836. Moore, F. K., Unsteady oblique interaction of a shock 
wave with a plane disturbance, ViAC.1 7).V 2879, 66 pp., J 
1953. 

Consider « flow in which a plane normal shock is propagating 
into a medium at rest. Author investigates small perturbations 
of this flow due to various plane disturbances with arbitrary p! 
file. 
waves impinging upon the shock from various directions 


Among the cases analyzed are the flows due to plane sound 


that due to the shock overtaking a stationary plane vorticity wa‘ 
of constant pressure. The resultant interaction 
where the shock overtakes either the sound or 
wave from certain directions may be expressed in terms of plan: 


in all cases « 
cept yvorticlt 
vorticity and sound waves; in the exceptional cases, the pla 
sound wave is replaced by an attenuating isentropic pressury 
wave. Computations for the case of the interaction of the sho 
with the sound waves are carried out for Mach numbers 1, 


and for various incidences of the sound wave. 
H. Yoshihara, USA 
2837. Truesdell, C., On curved shocks in steady plane flow 


of an ideal fluid, J. aero. Scz. 19, 12, 826-828, Dec. 1952. 

For an inviscid fluid obeying an arbitrary equation ot st 
the jump in the velocity gradient across a curved shock in ste 
The results are expressed in terms 
the 


plane flow is calculated. 


dimensionless variables. For case of uniform oncoming 
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is shown that the vorticity generated by the shock is a 
on of curvature, strength, and shock angle only, being 
endent of the form of the equation of state. 

m author’s summary by L. M. Milne-Thomson, England 


2838. Bull, G. V., Fowell, L. R., and Henshaw, D. H., The 
interaction of two similarly facing shock waves, Univ. Toronto 
jerophys. Rep. no. 25, 27 pp., 6 figs., Jan. 1953. 


ex 


Computational results are given for various strengths of the 
acting shocks and for several values of the ratio of specific 


H. Yoshihara, USA 


2839. Krzywoblocki, M. Z. E., Bergman’s linear integral 

yperator method in the theory of compressible fluid flow, Ost. 
irch. 6, 330-360, 1952. 

In the first part of his work on Bergman’s linear integral oper- 

method, author discusses subsonie flow. After deriving 

Chapligin’s equation, author thoroughly discusses the funda- 

entals of Bergman’s method, the duality between the flows of an 

ompressible and a compressible fluid, as well as the problem 

the convergence of the series expansion. <A brief representa- 

on of the simplified pressure-density relation according to von 


\lises’ proposition closes this part. From author’s summary 


j 2840. Truitt, R. W., A method for location of detached 
shock waves ahead of plane bodies, J. aero. Sct. 20, 1, 61-62, Jan. 

) Id 
\uthor takes vigorous exception to prediction of Moeckel 
\\IR 3, Rev. 2406] that distance of detached shock wave ahead 
) sonic point of a wedge divided by thickness of wedge at sonic 
unt is independent of wedge angle. To prove his point he de- 
vlops expression showing that distance of detached shock wave 
om leading edge of wedge, divided by length of wedge from 
ding edge to sonic point, depends explicitly on wedge angle. 
In fact, both au- 
‘hors make the same basic assumptions and arrive at the same 


This in no way contradicts Moeckel’s result. 
esults, as can be demonstrated easily. Reviewer believes author 
is confused as to contents of Moeckel’s paper. 


R. E. Duff, USA 


2841. Gould, D. G., The head-on collision of two shock waves 
and a shock and rarefaction wave in one-dimensional flow, 

viv. Toronto, Inst. Aerophus. Rep. no. 17, 28 pp., 2 tables, 34 
figs., May 1952. 

In the first part, author discusses wave interactions mentioned 

title, using Rankine-Hugoniot equations. Nature of waves 
iter collision is determined with help of a graphical analysis in 

essure-velocity plane, as outlined by Courant and Friedrichs 

Supersonic flow and shock waves,” Publishers, 
948). Algebraic equations are obtained for final shock strengths. 
Results are used, in combination with a method of Etkin [AMR 
5, Rev. 1464], as basis of a finite difference method for calculating 
Method 


Interscience 


w during collision of shock wave and rarefaction wave. 
pplicable also to other interactions. 

Shock-tube experiments by author are described, and _ final 
In colli- 
ms of shocks with rarefaction waves of medium strength, good 


wk strengths are compared with calculated values. 


creement was found up to shock pressure ratios of about 7. In 
Jlisions of two shock waves, initial pressure ratios were varied 
er range of about 31. Final pressure ratios agreed with pre- 
tions from Rankine-Hugoniot equations in first half of range. 
higher shock strengths, agreement with calculated results 

< obtained when excitation of molecular vibrations was taken 
‘o account, using results of Bethe and Teller [Aberdeen Proving 
(rounds, BRL Rep. no. X-117]. A. Van Tuyl, USA 
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2842. 


Ribner, H. S., and Arnoff, E. L., Interaction between 
a supersonic stream and a parallel subsonic stream bounded by 
fluid at rest, NACA TN 2860, 45 pp., Dec. 1952. 

In a laminar boundary layer subjected to an oblique incident 


shock wave a ‘‘dead-air’ bubble appears. The boundary layer 
is simplified by a uniform subsonic stream bounded on one side 
by a uniform supersonic stream [AMR 3, Rev. 2711], on the 
other by the fluid at rest of the bubble. 


dent directly on the dead-air region without the intermediary oi 


If the shock were inci- 


the boundary layer, it would be reflected as an expansion wave, 
and the boundary streamline has a corner. The presence of the 
boundary laver sandwiched between the outer supersonic flow 
and the dead-air region is found, in the vicinity of the shock, to 
scarcely modify the shape of this corner. The displacement of 
each interface from its undisturbed position and the pressure 
distribution along the upper interface are calculated for different 
Mach numbers in the supersonic and in the subsonic stream, and 
The influence of the 
two Mach numbers can be expressed by one parameter only; that 


for different thickness of subsonic region. 


of the thickness is given by geometrical similarity. 
A. Betz, Germany 


2843. Heinrich, G., Energy transport in moving fluids (in 
German), ZA MM 32, 286-288, 1952. 

For a viscous compressible fluid, the author caleulates the rate 
of change of flow of mechanical energy through an arbitrary 
surface element. [Since only part of the energy change can be 
accounted for by surface integrals, any such result is arbitrary. 
More general analysis has been given by the reviewer, Phys. 
Rev. (2) 73, 513-515, 1948.] C. Truesdell, USA 


2844. Jenkins, R., and Aronofsky, J. S., Unsteady radial flow 
of gas through porous media, Ann. Meet. ASME, New York, 
Dec. 1952. Paper 52—A-26, 5 pp. 

Authors integrate numerically the equation that governs the 
transient pressure distribution within a reservoir in radial direc- 
tion. The results are presented in graphs. 

Y. H. Kuo, USA 


2845. Roberts, R. C., Unsteady flow of a gas through a po- 
rous medium, Proc. First U.S. nat. Congr. appl. Mech., June 
1951; J. W. Edwards, Ann Arbor, Mich., 773-776, 1952 

The governing nonlinear differential equation is derived, as- 
suming the flow obevs Darevy’s law, the flow is isothermal, and 
A step- 
by-step process tor obtaining an approximate solution, which 


the viscosity, permeability, and porosity are constant. 
can be made as accurate as desired, is presented, Explicit gen- 


eral solutions are given for the one-dimensional flow in a finite 
sand-filled pipe which is closed on one end and has either con- 
stant velocity or constant flux on the other end. These solutions 
are evaluated tor particular initial and boundary conditions 
The method is also applicable to radial flow, 


W.J. Wells, USA 


2846. 
heat transfer in a free-molecule flow, J. aero. Sci. 20, 1, 
Jan. 1953. 

An analysis of convective heat transfer in free-molecule flow is 


Oppenheim, A. K., Generalized theory of convective 
19 DS, 


given. Results are presented for the case of the flat plate, the 


sphere, and the eylinder. While the basie analysis has been 
taken from the work of other investigators (referenced by the 


author), the values of the various functions are tabulated and the 


results of the analvsis may be easily applied to bodies made up 
( rwodw In, Us A 


of simple shapes. G 
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2847. McFadden, J. A., Initial behavior of a spherical blast, 
/. appl. Phys. 23, 1269 1952 
\t Lituie oa sphere ol Fis 


ures 
£ 
Luiowed to 


1275, 
it uniformly high pressure is 
into a homogeneous atmospher 


the 
d its radius by 


expand suddenly 


author evaluates the early stuges ol motion before the 


Phe 
} 


head of the rarefaction wave has reduc a large 


raction LHe the zero-order solution given by th 


works Pree 
polsarne shock tube’ case tnd calculates a first-order correctiot 
or the initial effeets of sphericity He gives also in principl 
he method for obtaining higher-order corrections A worke 
xarnple, where a diatomic gas ¢ spands into a diatomic atmos 
phere, indiextes (as one would expect) that after a short time 


tion Wave is stronyge) unc the hock wave weaker thay 


he rarefac 


In the plane case, so that the pressure distribution is everywhere 
oOwel nnd both the shor E wid the taal of the rarefaetion move 
nore Slow rw trom the mitial imtertuce 
VE. J. Laighthill, england 
2848. Thom, A., and Klanfer, L., The method of influence 


factors in arithmetical solutions of certain field problems, -1¢/0 


Res. Coune. Lond. Rep. Mem. 2440, 830 pp., Aug. 1946, published 
1953 

Peay gives ah eNteston to the square ethod Of solving cer 
iin field problem Phe iden of mifluenes tors Is Us Chis 
enabl rtauimn problems to be solved without squaring andr 


luces the aetual arithmetic york in others to a traction ot that 


th rwise Kanple, the effect ol the channel 


required As an 


ls is caleulated for the flow of a compressible fluid past giver 


motile - ith chanmneds ) lithe rent vidths \ CONMIPALTISOMm Is iso 


re sulting bloc! wwe factor with the values vive! by, 
method deseribed im previous work 
Fron ummary by G. V. R. Rao, USA 


uthors 


2849. 
F. J., Fast jets from collapsing cylinders, ./ 
300 1305, Dee. 1952 


Koski, W. S., Lucy, F. A., Shreffler, R. G., and Willig, 


appl. Phys. 23, 12. 


kexperime hts with prlsanie ined toroldal detonation waves applied 


ind conical 


to evimdrical metal liners, leadine mto a long evacu 


ited tube, revealed the usual penetrating jet and also a taster 
et Relation of the latter to charge, cavitv, and liner dime 
ions nnd liner material is demoystrated VIaximum velocity © 
ist jets Is related to mtorr weight Highest velocity observed 
vas 9 cm microsee tor bervilium. Speetrographie and other 
eviden re given for gaseous nature ot tt least part of the fast 
et 1. Corner, Eogland 


2850. 
through 


Prince, D. C., Jr., The study of compressible flow 


cascades using a linear pressure-volume relationship, 


l. aero. Nev, 19, 11, 782 783, Noy 1952 

Author briefly reports an appheation of the vor Warns 
Vsien method to compressible flow through easeades An es 
imple is shown tor vhich the hodographs sare Ircles hist 
liameter and onmentation vary with Mach number The result 
w variations of easeade geometry and air angle with Miel 
tumber are discussed, and suffierent indication of the method ts 
iven to enable it to be used as a basis for comparing 

manee at differmae Maet lnbers 


2851. Roy, M., Fabri, J., Siestrunck, R., and Le Grives, E., 
Net thrust and specific consumption of supersonic ramjets 
French ON ERA V/ no. S, 19 pp., 1952 


Perforn tleulated as a funetion of combustion end t 


ince is ¢ 


TI ture, nozzle thront trea, anid uel tir ratio \ noOritia | st ch 
fFipwe ~ onsidered { 1 Tinearize 1 thea vive the ive drag, 


APPLIED MECHANICS REViEws 


whale tuermodvnamic tables provide the combustion 


No off-design-point calculations are made; this, 


les. 
ith the Jack of consideration of better diffusers which hay 
realized In practice and the somewhat oversimplified com! 


onsiderations combustion efficione Is ilwaves Q4! 


in less useful craleulations than are readily availible uv thy 


can literature Hlowever, the calculation scheme exhib 


the authors could be readily extended to include more 
nd realistic considerations .. W. Augenstein 


2852. 
in pipes of uniform bore, /nsin. mice 
(9, 1952 


Two-phase flow in pipes is important tana variety 


Engrs. Proce. (B) YB. 


i upplhieation - This papel ‘onsiders liquid iti equ 
vith its \ por so that there is no heat transfer bet \< 
phases Author onsiders wunular, separated, thd 
How; the possibility of plug and bubbling flow is pointed 
Phe theoretical treatment is one-dimensional, but the 
the vapor and diquid phase differ. experimental 
nnular flow viven, from which the difference is foun: 
heory then predicts eritieal outlet temperature and 
elocity factors whiel agree re asonably we I] with ¢ \peritie 
An interest vo GLISCLUISSION trhed tuthior iosure 
per Reviewer belreves this pape » tn vialu ‘ 
vhich iw = ms topie uti ‘ 


2853. 
gation of icing limit for diamond-shaped airfoil in transoni 


supersonic flow, V1.4 7N 2861, IS pp., dan. 1953 
By considering the wing to belive vet-bulb the 
onstructed of zero-conductivity material, the h 
transter equations for a wetted wedge aimtoil are solve 
tl the high MInch mumibers ulthouyt the forward 
the wing Is heated above 82. Fo by compression 
fects thie alte rhody Thtt lye below oe } due to thre t 


recovel ? leven at VW 


it complete 


thus occur This reviewer points out that temg et 
it this speed should be exceedingly rare, but the giver 
\Iacho mim ppears correct \I. “Pritus 


2854. 
flow theory, .\ .{( 


riicle revie 


1 fee p 1OS1, 23 pp., 1952 
ANIR 4, Rev 


Supersedes : ved in 16.923 


Turbulence, Boundary Layer, etc. 


(See also Revs. 2524, 2842, 2939) 


2855. 


lence, New York, London; Cambridge Unive Press, (05 
LOZ pp SO 

his is the first of the Crmmbridge monographs i mechan 
ipphed mathematies The subject Ls homogene mus turl 


+ 


defined tun In which the properties do no 


LIC Tee 


vosition in the held, although variation with coordinate dure 


possible Isotropie turbulence, in which properties are 
pendent o otution of the coordinate axes, is particu 
discussed at length im the book The book is not writte 
the histori viewpomnt nor from. the aspeet of experi 
procedure, but os logical mathematical development st 


rom. the equations of motion iL) pothe ses and empirical 


not introduced or discussed until the rigorot 


Thi 


tionships are 


elopments have been presented hook eontains 


Callaghan, E. E., and Serafini, J. S., Analytica! inv 


Van Dyke, M. D., A study of second order supersor 


Batchelor, G. K., The theory of homoger.eous tur! 





Linning, D. L., The adiabatic flow of evaporating fluid 


1 


2) 











SEPTEMBER 1953 


enal but is an exhaustive compilation of recent work u 


and covers all material presented up to mid-1952 
st Tew chapte rs, the mathematical description of the tun 
velocity field Veloeity correlation 


Is presented. anid 


tensors are deseribed and their properties discussed 
~ conditions and equation of continuity ire applied 
uded are the 


’ There 


eal problems in which deeay ol the turbulence Is not Me 


stlmplifications introduced b Isotropi 


follows a chapter deseribing the solution ot 
Co sf que nth : thes problems thre ett et ol thre <CTeeH 


appre turbulence snd the { ffects ol sudden contraetion 


( li} enn ay rvorously solved 
I on dvnsanmies of deeav, Navier-Stokes equation is 
Concept of flow of energy between wave numbers 


effects of the mertin, discussed 


pressure, and ce cay are 
mportant chapters is that dealing with the un 
The logie: 


wilthbrium: theory l arguments lending to the 


ele rl pric nted hed Ube uppheation to all I pes a 

y ’ . j 
flow are discussed thie phvsien| consequences OL sta 
ilibriva and conditions for attaming it om praetiee are 
TWO biaptbers, intoriatlon derived Trop the exper 


| , en 


distribu 


esults is discussed. Titles of the chapters are: 


-contiining eddies” and ‘The probabilit 


ie Velocitv. veetor The theoretical Implications ane 
OUNCSCS which have been pre sented to explaim these Ex 


results are presente din detail 


ewers option this book is an excellent review of hom 
} | 

Urbule nes thief Is Ve connnended to it] CHYINCECTS WOrkityz 

i turbulence Reviewer also sces tas an ideal texthook 


Wi fluid mechanies, A knowle dpe ol tensor 


ced COULrSeS 


understandmg the mathematical deri 


ecessary. for 
although none are presented in detail Reviewer believe 

Clusion OF More exXperin ntal results would have mince 

ections clearer, but the book might have been too long 
heen dome | 1) Baines, Canada 

2856. Wood, G. P., and Gooderum, P. B., Investigation with 


interferometer of the flow around a circular-arc airfoil at 
Mach numbers between 0.6 and 0.9, VACA 7N 2801, 80 pp., 
1D 


surements were made of the state of the stream about a1 


free-stream Maeh numbers resulting in mixed sub- and 
sonie flow adjacent to the airfoil, Knowledge of this type 

has been restrieted to date by limitations of conventional! 
mental and analy tieal techniques and the Inde pe ndenee of 


nd measuring proces by use of an interferometer is prt 
arly advantageous, 
his exploratory investigation of transonic flow about one an 
rovides the distribution of Maeh number in the flow field, ot 
~Slile ilong the airfoil, of density ratio, pressure ratio, Initia 
numbe1 ana Wave angle along the shock wave The au- 
s note that their results do not confirm assumptions used by 
ral previous authors, particularly relative to svmumetry ot the 
Held, location of the point of free-stresm pressure ou the air- 
the shock wave 


nd state of the stream before and after 


the airfoil. The authors do not evaluate the accuracy of then 
ts im sufficient detail m the report to assure that the dis 
ents with earlier assumptions are all real. 
kK. W. Price, USA 
2857. Wood, G. P., Experiments on transonic flow around 
wedges, NACA TN 2829, 34 pp., Nov. 1952. 
~everal aspects of transonie flow around the forward portions 


The 


ige profiles were studied by means of interferometry 





t 


vrowth of the SUpersonle region at a sharp conver corner tormed 


by two flit SUurinces WHS observed The pre ssure-drag coe fit lwyits 


of a wedge of 14.5° semi-angle were measured at Mach number 


ot 0.768, O.S19, end Q.854 ind were shown to be consistent wit! 


those of wedges ao} sing gle, when plott dl rceording to th 
transoniec sunilarit Conditions at the buses of the sho« 
vaves that mteracted with boundary lavers on the wedge wer 
measured. The method of characteristics was used to caleulate 
the flow behind an experimentally determined sonic le, and the 
aleulated flow field was co pared with the measured flow field 


From suthor’s summary by JS. Rinehart. USA 


2858. Lin, C. C., On the stability of the laminar mixing re- 


gion between two parallel streams in a gas, V.1¢.1 7).\ 28s; 
OO pp ,dun. 1953 

This summary paper gives the principal results of sai extensive 
mathematical Investigation of the stability of a laminar mixing 


Vath. P} 


two streams is less than the sum o 


published im J. Oscillations oceur on), 


re vO lo be 


sper Lol the 


i the relative 


heir velocities of sound, 1 some point d/dy(pdi/dy) 0) 
here is transverse coordinate p thi density, and the dimen 

sionless velocit tnd if the velocity we. at that pont is subsonk 

relative to rt } tresamis For the ease of constant enthalp 
ith one stream «a cs the flow becomes complete Iv stable 
free-stres Mach number of 1.7 H. I Drvder USA 


2859. Thwaites, B., Investigations into the effect of con- 
tinuous suction on laminar boundary-layer flow under adverse 


pressure gradients, Aero. Ives. Coune. Lond. Rep. Mem. 2514 
23 pp., 1946, published 1952 

Theoretical treatinent is given of various problems of lamuna 
houndary-livel flow With suetion The msdn probli m is that 


of flow separation with constant suction and constant adverse 


method utilizes the momentum integra 


solution only 


pressure gradient The 
nd leads to for small amounts of suction Coy) 


tinuous suction overt region near the leading edge is shown te 


permit the att of high lift coefficients with small suction 


sid} t 
Lita bhie) 


] 


velocities Author states that numeneal data apphed t) rl 


ous sirtois will be given inoa later 


port 
A. M. Kuethe, USA 


2860. Loftin, L. K., Jr., and Wilson, H. B., Jr., A rapid 
method for estimating the separation point of a compressible 
laminar boundary layer, V.AC.1 7.N 2892, 19 pp., Feb. 1953 
|Proe. roy. Soc., 1949 
tuthors derived a relation between the nondimensional velocit 
gradients Ff = (L/l (dl 
Lot.) (dl, de.) in the incompressible plane, viz., F 
ry — IM Here l velocity, 2 
Hat-plate length ~ 6 J7°(U/ Uh de 
title 


Using Stewartson’s transformations 
dr.) in the compressible, and F 
Fr 
abscissa, 4 = equivalen 
(approximate transtorn 
671), AT 


heats at con 


of Doenhotl’s approximate relation, source, 


Mach number and ¥ /¢, = ratio of specific 


stant pressure and volume. The subscripts iImcompressible 


= compressible 0 reference condition taken at point of man 
mum velocity 
and (¢ | ) 


separation), the position of the lamunar sepa 


Starting from Woenhotf’s relation between - 
("., (subscript s 
ration point was estimated for compressible tlow, where classica 
From F,, F; and U,,/U;, 
Wand U./U... So 
Results are 


boundary-laver assumptions are valid 


are found, (7,/U7;, is given as a function of 


(’.,, and therefore x... are known. compared wit! 


those from Howarth’s analysis and with Stewartson’s applica 
tion of Howarth’s method Considerable differences exist in the 
values of (U., — U/l for all Mach numbers (due to intro 


duction of numerous approximations). Towever, differences n 
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(iT - Ue 


o i. « 3/0 
seems possible if 


i are not too large, so that a 


rough estimation of U’,, "., is known. Results 


show that separation point moves forward if V7 increases. 


H. Wijker, Holland 


2861. Lin, C. C., On Taylor’s hypothesis and the accelera- 
tion terms in the Navier-Stokes equations, Quart. appl. Math. 
10, 4, 295 306, Jan. 1953. 

An assumption that is used often in the analysis of turbulent 
velocity fluetuations observed at a fixed point is that the fluetu- 
ations are caused by a certain spatial distribution of velocits 
being translated past the point at the speed of the mean flow; 
with this assumption some of the spatial properties of the turbu- 
lence can be determined from the reading of a single hot-wire 
anemometer. The principal purpose of the paper is to examine 
explicitly the theoretical justification for this assumption in 
order to see, in particular, 1f it may be used in shear flow. In 
the case of isotropic turbulence, the author finds, with the aid ot 
the hypothesis that the relation between fourth- and second- 
order velocity product mean values is as for a Jointly normal dis- 
tribution of the velocities at two points, that the criterion for the 
assumption to be aecurate at large Reynolds numbers is that 
5 1° U7 < l. 
ficient) condition for the assumption to be valid is that 


In shear flow, an immediate necessary (but not suf- 
(dU /dy 
U(du/or),) (with usual notation), but unfortunately this 
will not usually be satisfied; author shows that an equivalent 
eriterion for an individual Fourier component may be satisfied 
if the wave length is small compared with the lateral scale of the 


flow (i. K. Batehelor, England 


2862. Uberoi, M. S., and Kovasznay, L. S. G., On mapping 
and measurement of random fields, Quar/. appl. Math. 10, 4, 
375-393, Jan. 1953. 

Paper gives a theoretical foundation of the general relations 
between measurements and actual properties of turbulent flow. 
The consideration is applied to velocity measurements by hot- 
Wire anemometer in isotropic turbulence, and density field meas- 
urements by shadow method in the wake of a body. 


J. Rotta, Germany 


2863. Liepmann, H. W., Aspects of the turbulence problem, 
ZAMP 3, 5, 6; 321-342, 407-426; Sept., Nov. 1952. 

Survey article with excellent bibliography discusses stationary 
stochastic processes, turbulence effects upon linear systems, 
turbulent transport phenomena, and isotropic turbulence 

M. J. Goglia, USA 


2864. Rott, N., Compressible laminar boundary layer on a 
heat-insulated body, J. aero. Nct. 20, 1, 67-68, Jan. 1953. 

Authors show that the Illingworth-Stewartson transformation 
tor reducing a two-dimensional heat-insulated laminar compressi- 
ble boundary layer to a corresponding incompressible problem can 
be generalized to the case of arbitrary Prandtl number and 
viscosity-temperature relation, provided that two approximations 
regarding variations across the boundary laver are admissible. 
These approximations are: (1) A quadratic interpolation formula 
lor the temperature distribution as a function of local velocity, 
similar to the exact solution for Prandtl number equal to unity; 
2) a proportional increase of the viscosity coefficient with the 
local absolute temperature, using, however, the correct. wall 
viscosity and temperature as the reference quantities. Some re- 
sults of application to compressible boundary layer in the manner 
of a previous paper [Rott and Crabtree, AMR 5, Rev. 2902) are 


presented S. F. Shen, USA 


APPLIED MECHANICS REVIEW s 


2805. Lin, T. C., and Street, R. E., Effect of variable \;< 
cosity and thermal conductivity in high-speed slip flow betwes, 
concentric cylinders, VACA 7'N 2895, 122 pp., Feb. 1953 

At pressures where mean free paths approach some cha; 
istic dimension of objects, slip flow occurs. Zero velocit 
equal wall and stream temperatures at any surface are th 
Problem can be treated using a method of Chay 
Authors extend a solution of Schamberg’s + 


clude variation in viscosity and heat conduction with tem) 


observed. 
and Cowling. 


ture. Friction factor and heat-transfer coefficient are found {) 
origimal formulas using an effective mean free path and visc 
coefficient. Pressures are modified in a more complicated 
No experimental results are avatlable at present to test 
theory. W. Griffith, USA 

2866. Schwartzberg, M. A., and Braslow, A. L., Experimenta! 
study of the effects of finite surface disturbances and angle 
attack on the laminar boundary layer of an NACA 64A010 airfoi! 
with area suction, VACA TN 2796, 35 pp., Oct. 1952. 

Description of an airfoil with a porous surface and internal su 
tion. The effect of the suction on the stability of the bound 
laver is studied with two- and three-dimensional perturbat ii 
and found to be small. The size of the perturbation necessa: 
produce transition is not increased very much by area suctior 

The drag coefficient, with suction, is slightly improved it 
lift, but area suction Is found unfavorable at high angles of att 

R. Betchov, USA 


2867. Berndt, S. B., Approximate calculation of the influence 
of wall boundary layers upon the blockage interference in a high- 
speed wind tunnel, Flugte kn. Férséksanst. Medd. no. 45, 12) 
1952. 

The wall boundary layers in a subsonie wind tunnel! wor! 
reduce the choking effect of a model. A simple approac! 
theoretical explanation is used. It involves neglecting viseosi! 
linearization of the equations of motion, and substitution o/ 
lavers of constant velocity for the boundary layers. Solut 
are given for plane and axisymmetric flow. Results of nume: 
application to the case of a parabolic are profile in plane flow 
firm experimental results and indicate strong boundar 
effects to occur at Mach numbers close to 1. 

From author’s summary by H. J. Allen, USA 


2868. Martin, J. J., Graphical solution for ‘‘Turbulent 
boundary layer in compressible fluids,”’ J. avro. Sci. 20, 2 
148, Feb. 1953. 

Note presents rapid method of estimating local and me: 
tion coefficients. The method is based on equations of Van 1D: 
(AMR 4, Rev. 3647), and utilizes nomograph of pertinent pa: 
ters. Limits on parameters are as follows: Mach number, 0 | 
free-sti 
Estimates of heat-transt: 


wall-to-free-stream temperature ratio, 1 to 20; 
Reynolds number, 10° to 10% 
efficient may be found from friction coefficients by mes 
simplified formula given in both note and refereneed pape: 
teviewer believes that time saved in utilizing aforesaid me! 
compensates for possible inaccuracies in reading graphs. 
H. L. Bloom, Us.‘ 


2809. Tarjan, G., Contributions to the classical theo: 
jigging, Acta Techn. Hung., Budapest 6, 1/2, 79-121, 1953. 

Theoretical study of the motion of solid particles in wats 
not apply closely to hydraulic jigging, but is of qualitative 
in understanding and controlling the process. 

The motion of solid particles in water pulsating up and do 
studied mathematically. Finkey’s integration of the diffe: 












|oat 


the 


be 
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of motion for turbulent flow is an approximation which 
ids for small particle accelerations. Author also derives 
d relations for water velocity between the particles, and 
the distance small particles are lifted. Curves are given 
design of hydraulic jigs. Author concludes that in jigging 
ily sized particles, high decelerations are disadvantageous; 
nclassified or equi-settling particles, high decelerations are 
C. F. Bonilla, USA 


igeous. 


Aerodynamics of Flight; Wind Forces 


(See also Revs. 2734, 2826, 2885, 2898, 2905, 2941) 


Garner, H. C., foreword by Bryant, L. W., Swept-wing 
loading. A critical comparison of four subsonic vortex sheet 
ta] theories, Aero. Res. Counc. Lond. curr. Pap. 102, 47 pp., 10 figs., 


2570. 


] 4 
OI \ 
Uli i 


thor presents the results of caleulations, by various methods, 

ving lift slopes and local aerodynamic centers of four 
es of ideally thin swept wings. The primary object is to 
e the merits and accuracy of the Kiichemann, Weissinger, 


Caleulated 


red with local aerodvnamie centers as given by the elliptic 


pp, and vortex lattice theories. results are 


chord pomt and with the lift-curve as given by a semi- 


within 5°, 


al relationship. Agreements are with the ex- 
tion of very small taper ratios for the former, and with the 
tion of sweep angles greater than 60° o1 aspect ratios less 
3.2 of the latte 


thods of caleulation. 


Time estimates are given for the various 
ce Although no exact solutions are availa- 
b- 6, author 

nts which indicate that the Multhopp theory for swept wings 


presents both qualitative and Quantitative argu- 


1B Rep. Aero 2353, Jan. 1950] provides the most reliable solu- 
The 


reported is a first step in a coordinated program tor the 


tor swept-wing loadings in potential subsonic flow. 


retical and experimental study of the effeets of thickness and 
ricl 


lary laver upon wing air-load distributions. 
T. F. O’Brien, USA 


2871. Kordes, E. E., and Houbolt, J. C., Evaluation of gust 
response characteristics of some existing aircraft with wing 
bending flexibility included, VACA 7'N 2897, 31 pp., Feb. 1953. 

\ two-degree-of-freedom analysis (vertical motion and wing 

ing in fundamental mode) is applied to tour different air- 
fora variety of weight conditions, gust and flight parame- 
Results are presented in the form of dynamic response fac- 
or acceleration and bending moment. Substantial dvnamic 
tress is obtaimed in some cases. A rule of thumb is suggested 
idging when airplanes may be considered rigid for discrete 
A limited correlation of some acceleration results 
Isakson, USA 


vust analysis. 
flight data is presented. Cy 


R 


2872. Riley, D. R., Effect of horizontal-tai) span and vertical 
location on the aerodynamic characteristics of an unswept tail 
assembly in sideslip, V.10.1 7N 2907, 39 pp., Feb. 1953. 

\n investigation has been conducted in the Langley stability 
elon a vertienl-taill model with a stub fuselage in ecombina- 

th various horizontal tails. 

Mh results of the Investigation indicate that the induced load- 
rned by the horizontal tail produeed a rolling moment about 
ont of attachment to the vertical tall which was strongly in- 
The 


horizontal-tail span on the rolling-moment 


ed by horizontal-tail and vertical location. 


- est effeet of 


tive of the complete tail assembly was obtained for hori- 


span 


l-tail locations near the top of the vertical tail. 


a horizontal tail to the fuselage-vertieal-tail 


addition of 
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combination produced the greatest increase in the magnitude of 
the lateral-foree derivative when the horizontal tail was located 
near either tip of the vertical tail. 

Span loadings which were reduced to the statie-stability deriva- 
tives were calculated for each configuration tested by applying 
the well-known finite-step method used for wings to the intersect- 
The stability 


derivatives obtamed by this method were in good agreement with 


ing surfaces of the vertical and horizontal tails. 


wind-tunnel results. 
From author’s summary by W. Z. Stepniewski, USA 


2873. Fischer, A., Model investigations for the determina- 
tion of wind-pressure distributions on cooling towers (in Ger- 
man), Schweiz. Bauztg. 71, 2, 15-18, Jan. 1953. 
fevnolds number 4 *& 10° on a 


body of revolution consisting of two truncated cones Jomed by a 


Measurements were made at 
evlindrieal seetion. For simulating vertical ribs on the tower, 96 
wires were placed on the model during some measurements. 
Results show that wind pressure is largely increased by rough- 
ness. Known pressure distribution on rough eyvlinders of in- 
finite length is applicable except at the top and bottom of the 
Author 
investigation of 


tower, where considerable deviations exist. believes 


that 
further details of flow. 


more measurements are necessary for 


Fk. Keune, Sweden 


2874. Palme, H. O., Aerodynamic problem in construction of 
supersonic airplanes (in Swedish), Tekn. Tidskr. 82, 20, 469-475, 
May , 1952 

Paper covers the aerodvnamies of jet planes with speeds up to 
Mach numbers of about 1.5, and describes some of the numerous 
problems in obtainmg a satisfactory over-all performance of the 
airplane throughout this wide speed range. The main flight me- 
chanical problems dealt with are (a) performance analysis, in- 
cluding landing speed, maximum horizontal speed, and ceiling; 
(b) stability analysis, including loose and locked stabilizing sur- 
faces; and (c) structural strength analysis. Author discusses 
qualitatively in some detail drag forces, air-intake losses, and cen- 
ter-of-pressure movements. Finally, paper gives an approximate 
aerodynamic comparison between the sweptback wing type and 
Paper is general and essentially qualitative 
T. A. Mortensen, USA 


the delta wing type. 
in its deseription of the subject. 


2875. Stepniewski, W. Z., Some aerodynamic problems in 
helicopter design, Aircr. Engng. 24, 283, 266-270, Sept. 1952. 

Aerodynamic design problems affecting helicopter performance 
are discussed. Consideration is given to hovering, high speed, 
and range for rotors driven by reciprocating and jet engines 
Range performance is compared with that of fixed-wing aircraft, 
and means for improvement of helicopter range are reviewed, 


A. H. Flax, USA 


2876. Press, H., and Mazelsky, B., A study of the applica- 
tion of power-spectral methods of generalized harmonic analysis 
to gust loads on airplanes, VAC 4 7.N 2853, 48 pp., Jan. 1953 

General relations for linear svstems between power spectrums 
of random input disturbance and output response are used to re- 
late spectrum of airplane load in rough air to spectrum of atmos- 
pheric gust velocity. Power spectrum of loads is shown to provide 
a measure of load intensity in terms of standard deviation (root 
mean square) of load distribution for an airplane in flight through 
continuous rough air. For ease of load output having aormal dis- 
tribution, which appears from experimental evidence to apply to 
homogeneous rough air, standard deviation is shown to describe 
probability distribution of loads or proportion of total time that 


load has given values. 





iv it (} SeTics O ‘aleulatlons Gl presenter fri thre l 
tandard devintions of londs ih Continuous rough tir deseribe d 


noassumed power spectrum are tleulated tor systematic varia 


lons in frequency and damping characteristics of airplane 


ponse toa step-gust input. Results obtained indicate that loads 
rough air are particularly sensitive to variations in damping 
irneteristies of oscillatory re Spotise Tog st p gust nud rare 


lependent of varlations mm frequen In second appleation, 


ndard deviation of loads is calculated for selected variations 
ch of several airplane geometric and aerodynamic parameters 
in idealized and st ible transport-ty pe airplane Standard ce 


raitlorn obtnaimed are compared with results derived ly CONVET 


to an idealize 


calculated } tk? 


Results 


lomal techniques of usv 


iv ‘Spon 


aad re presentative discrete yust. maeante thet, tor stable 


OnNvUPratlons, both methods of analysis eld results that sare 
onsistent to first iPPronimatior 

From authors’ suminiat by Cr. Isakson, USA 
2877. Slaymaker, S. E., and Gray, R. B., Power-off flare-up 


tests of a model helicopter rotor in vertical autorotation, \.1¢'.1 
PN 2870, 36 pp., Jan. 1953 
The report te ils 


vith experiments on the vertical descent ot 


ehcopter modelin autorotation and the power 


iwi mecrens in collective pitel Du Ing the tests the Lith fis 

tor thre ollowimg quuanncitte Were Thessured | Rate ot 
lescent and autorotative speed as funetion of disk loading; (1 
ert displacement, vertical rate of descent nd rotor sp {au 
flare thy) in ted bb ub neresse pnp thie collective pit } 

For the latter part of the test the following parametes ere 
ied: imertin number of bhact 28 and 5.3), disk londing 
0.2 to 0.9 Ib tt » time required to change ollective pl ! ml 
ero to final value (0.2 to 3.0) see nd the final collective blade 
ntch (10.5 to 15 deg 
Test data indieate that, to vive tisk londing and rotor in 
ria, am dnerease in rate of change of blade-piteh augle and in 
tmount of final blade-piteh angle results ina more effective flare 
naneuvel The triathlon ob rotor speed during the flare maneu 
ver ds essentially lines As expected, an inerease in rotor inertia 
und ns deerense in disk londimg imercuse the effectiveness of the 

Wnceuvel 

Tr thie (WpPpenadin, 2 SeMMeTIPPLe tiethod oO predicting thy 
Hear up characteristics has been present 1 _ Trapt ( ileul Thornes 
ere made for two full-seale helreopter In addition, the theon 
vas cheeked with thr eXperimenta results The theor if 
url ell with the ests biul hie fir TYLITVAEELUaE oad 0 
lescent is coneerned. With regard to the aetual time histo ot 
he flare-up, however, the agreement is not quite satisfactor 
speciall 0 the lower final bodeacte pitel angles snd t hie ire) 
nertin number of blade investigated G. J. Sissingh, USA 


2878. Lange, R. H., Langley full-scale-tunnel investigation 
of the maximum lift and stalling characteristics of a trapezoidal 
wing of aspect ratio 4 with circular-arc airfoil sections, \.1(‘.1 
"N 2823, 24 pp., Nov. 1952. 

Author presents low Mach number 
tio + having 106, thick « 


data on ah ubnswept wil 0 


spect ircular-are airfoil sections 


lrag, and pitching moment are included at Reynolds muni 


igang trom 3.270 OOO to “ O70 OOO Ile 1rd ludes the offte cts of a 
ull-span leading-edge flap and both full-span and partial-span 


trailing-edge flaps. Tutt studies are presented for the basic wing 


and for the wing with flaps deflected. The maximum lift of the 
1.390 was obtained with the best 
The 
range ol Reynolds 
Investigated R. M. Crane, USA 


basic wing Was 0.63 and a value ot 


ombination Oi leading-edge and trailing-edge flaps. Vig 


vas insensitive to Revnolds number for the 


tarry bey 
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2879. Baxter, J. R., A generalized treatment of manoey 
bility, Aero. Res. Lab., Austral., Rep. A.76, 47 pp., Oct. 19: 

Kquations for steady maneuver at constant forward sp 
This 


reproduced in flight during «a pullout from 


ertical plsane are developed tvpe of maneuver 


ipproximat ‘ty 


Stick fixed stick free’? maneuvers are analy zed, 


nnd 


treatment, vhich makes use of | aplace transforms, is suff 
veneral for ipplication to both conventional and tailless 
effects of springs and weights in the elevator circuit, 
effect of elevator deflection on taken into aeccou 


\I. Morduchow, !'s 


hitt. sare 


2880. Mirels, H., Lift of highly swept wings, ./. aero 
3, 210-211, Mar. 1953. 

The corrected int gral equation tor the solution of lift 
Robison [AMIR 6, he \ mas 


S. 1. Pa Tse 


swept wing, first derived by A 


viven. Some limiting solutions are discussed 


2881. Adams, G. J., and Dugan, D. W., Theoretical dampi: 
in roll and rolling moment due to differential wing incidenc: 
slender cruciform wings and wing-body combinations, 

Rep. 1088, 11 pp., 1952. 
A method o 


1 mivestl 


based on slender-wing theon 
roll of slend 
The method 


proc sss &] classical 


analy sis 


eloped gate the characteristics in 


orm Wings sud wing-body combinations 


‘ } 
Hornial MappMmg 


ies which tranmstorm: the 


‘le and tl ‘ 
Ss Intersect +} 


SNOW: , 


differs 


regio! outside ten 


t 


utside an arbitrary arrangement of fi sere n 


the Orly The tpplication at thre 1} thioed tase 
he d roll and the 
heres «at 


impiig i rolling moment duc to 


pairs ol OPpPostit SUPTNCeS Oo thre ecruciuo 


Mody combinations are practically independent of 
span ratio of this rati 


Liimeter Tain Ip to Vit dlle 


2) That the damping in roll of the eraciform wing-bods 
than that tor 
3) That the 
om differential incidence of both pairs of the opposing 


t.isonly 52° vy] 


is only 2° J til 


nent é ereatel corresponadl 


ving-body combination rolling moment, 


vt the crucifor ti wing-body Arrange mey 


that for a corresponding planar wing-bodyv combinatt 
Chat the 
ie ce fi etion ol the 


our equally deflected panels is therefore 946, of the corres x 


rolling effectiveness (wing-tip helix angle pe 


cruciform wing-body arrangemen 
Ing planar wing-body combimation 

work extends AMR 4, Ri 
From authors’ summary b \ 


1736. 


C. Fu - 


The present 


2882. Williams, J., Some investigations on thin nose-suctio! 
aerofoils, parts I and II, Aero. Res Lond. Re} 
2698, 28 pp., Apr. 1950, published 1952 


The stalling prop ‘ties of some thim no 


Counce 


SUCTION GIPbous 


ested have been examimed, and further theoretteal in 


TlOnS have heer enrried out on thin urtoils esp Clady desig 
vive high lift with mose-slot suction 
Switz 


From suthor’s summary by Po Sehwaar, 


2883. Miele, A., Optimal flight trajectories of jet-propel' 
airplanes (in Italian), Acrofeenica 32, 4, 206-219, Aug. 1952 
General equations [AMR 4, Rev. 3954] for velocity distrit 
1 with 


height z are applied to jet-propelled airplanes 


imi time, minimum fuel consumption, ol the steepest 
nig trom one condition ( ee Z,) to anothes y ‘ae )is require a 


vine speed and weight of aireraft: are assumed constant; 
ind fuel consumption of the engine are functions of height « 
the airplane polar is a quadratie parabola; the curvature 


The flig 


path and Squares ol climbing angle are negwles ted. 
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omposed of an initial and a flaal section, Ge pending oF 


ons at both ends, while the flight velocity and Mach 


tribution of the middle part are viven by i bicubic 
Optimum Mach number is determined hy two funds 
rult parameters: the ratio. between minimum aircraft 
el flight and engine thrust, and the velocity of level flight 

iding angle. Optimum Mach number distribution and 
ire vive n by graphs. The effect of various simplifi i 


nsidered in tay ippendn \ Kuhelj, Yugoslavia 


Aeroelasticity (Flutter, Divergence, etc.) 


(See also Revs. 2871, 2901, 2903) 


2884. Influence of tuned dampers on _ flexure-aileron 
aytter. PartI. Frazer, R. A., and Jones, W. P., Theoretical in- 
stization on the influence of tuned damping devices on 
jexure-aileron flutter; Part II. Jones, W. P., Some further cal- 
on the influence of tuned damping devices on flexure- 

Part III. Scruton, C., Dunsdon, D. V., and Ray, 
Experiments on the effect of tuned damping devices on 


flutter ; 


-aileron flutter, Avro. Res. Coune. Lond. Rep. Mem. 2559, 
L946, published LOR 
| cveneral theory has been ce Veloped for Imnvestiviting 


‘of damping devices of various types on flexure-aileron 


Titlerie ries] eppliert ions reter tO @ farge U iisport 


d thev are restricted to the ease of a mass-balanced 


grams given at the end 
f d that this type of damper would be u - 
flutter preventive 
| uy | ments part | snd gives result lw t party bat 
Ol complete] balanced aileron-dampet SVsten It 


that tuned damipr rs of these tvpes would also prove 


Part TLD deseribes an experimental investigation int 


a 


flexure-aileron flutter of a tuned damping device 


othe aileron. The results confirm the theoretical cor 


usec of an aileron-earried damper would not 


fitter preventive. 
From authors’ summary by S. FL Shen, USA 
58 an de Vooren, A. I., and Yff, J., Aerodynamic co- 


ents of an oscillating aerofoil with a pressure-seal balanced 
Val. LuechthLab. Amsterd Rep. FAVS, 17 pp., Sept 


tre-sealed bakwiced aileron of an osetilating wing gives 
litionsal nonstationary aerodvnamic cocfhicients. Th 
flutter coefficients are due to t) the hinge THOTT ra 


1 the pre ssure difference across the seal, Cb the oscillating 


rough the ron oscillation (ve pore 


affects the 


seal chambers due to stile 


by an oscillating source-sink system) which 


on the entire wing, and (¢) the effect of the oseiiating 


} 


umber pressure on the hinge moment. These additional in 


ssible flutter coefficients are caleulated ta equation orl 
the NLEand that of Kiissnes 


H. PL Laepman, USA 


presented in the notation of 


-550. Smith, F., and Hicks, W. D. T., Design of a simple 
tronic flutter simulator, J. ro. aero. Soc. 57, 505, 29: 38, Jan 


per deseribes a two-degree-ol-treedom: flutter simulator 


is intended as a prototype fol Marge machine (six de- 


freedom) which has HOW been buili Couple d mechanical 


ms are replaced by corresponding electrical oscillations 


ectrieal circuits are normally varied step-by-step to 


] 1 


nd to mecrements in air speed until san undsamiped oscilla 
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tion is obtamed in the eleetrieal “degrees of freedom hich 


ire que ney 


corresponds to flutter of the mechanical svstem The 


of the electrical oseilation is the flutter lrequeney, und the 


sumplitucl Ss and phisise of each degree of treedom. can Me aot) 
served on voltmeters Variations of flutte: speed with Wav pat 
ticular structural or acrodvnamic parameter can readily bet 


vestigated. 


For given basic vaerodvnamic aid structural data, both simula 


tors generally give good agreement with calculated flutter speed 


; 


f | simulator to bes 


teviewer believes the six-degree-of-freedon 
particularly useful aid to flutter research 


WV. P. Jones, | 


Propellers, Fans, Turbines, Pumps, etc. 


(See also Revs 


2906, 2909) 


2887. Reichel, R. H., Jet propulsion (in Crerman), Mosortee 
7. 14,1, 2; 17-22, 52-56; Jan:, Feb. 1953 


Author gives simple one-dimensional momentum theor 0 


et propulsion devices \ historical review of intermittently sand 
ontinuously operating sur-breathing jet propulsion devices 1 
vIVeT A discussion follows of various means of thrust in int 
or turbojets, such as injection of water or methanol at the Plows 
components of the engines, or as atterburning A table oo 


American snd Enelish post-World War TE turbojet Is vivetll mM 


which the main characteristies of these engimes sare It red 
Next, ramyets are discussed briefly \ discussion of the ou 
rocket motors tollows 

Although atomic energy - propulsive power is mento yy 


the known liquid- and solid-propellant rockets sre discussed it 


under certain sssumptions, the thrust 


fa rocket nereases with altitude Conditions the ecombu 
Hsamaboen and the nozzle are discussed as well ihe various metl 
Odds Ol fuel miyection <VsTtelns The arrangements of solid prope 
lants for short and long duration of operation are also giver \ 
comparative table of known German, American, and Englist 
ockets is presented. Combinations of thi irlous thrust-pro 
dueing deviees sre discussed next Finally, over-all efhherenes 
thrust, uel Consumption, ind range of the various power plant 
re compared lr. P. Torda, USA 


2888. Hammack, J. B., The aerodynamic design of super 


sonic propellers from structural considerations, Vif.) 7\ 
2851, 21 pp., Dee. 1952 

A method of designing propellers which considers the spanwis 
onustant 
Appheation of th 


and blade powe! 


distribution of cross-sectional aren re quired) to attum 


entrifugal stress over the blade is presented 
inethod shows a reduction m propeller efficienc 
ibility 


from 1.2 to 2.4 


Petroff, USA 


Mach number increases 


summary by A 


Dsorbiny 


ron author’ 


2889. Hubbard, H. H., and Lassiter, L. W., Sound from a two- 
blade propeller at supersonic tip speeds, V.1¢'°.1 Rep. 1079, 9 pp., 
1952. 

Propeller noise is a current problem: ot the 


aircralt maustry; 


vresnter propeller speeds suyvvest loude: Know ledge ol 


Noises, 
these noises should be important for design of future airplanes and 
) 


irom & 2-D ide, 
1.30 


cureratt dostallations Authors measured noises 


17-in. diam propeller in tip Mach numbers trom 0.75 to 


Graphs are presented of frequency spectra, wave shapes, sand 


over-all sound levels at angles ot 60°, 90°, and 120° with anis of 


rotation. Most measurements are at 301f. Coutin’s theory, satis 


inctoryv to predict sound pressures iat subsonic tip spe ds, is ade 
rye? . \t 


(quate aft supersaor rT tip speeds only Too! t} Owe? bist 
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supersonic tip speeds, contrary to Gutin’s theory, the higher 
harmonics decrease m intensity with increasing speed, and the 
over-all level remains constant at about 155 db at 4 feet from 
center of rotation and 130 db at 30 ft away. Authors state, but do 
not demonstrate, their curves are useful to estimate over-all levels 
if power, tip Mach number, and distance are known. Reviewer 
feels human signifieance could be added by emphasizing that 
sound levels at 30 ft can produce permanent loss of hearing, and at 
4 ft can heat certain types of clothing. 
Kk}. Ackerman, USA 


2890. Dzung, L. S., Pressure pulsation at the intake of a 
supercharged internal-combustion engine, Brown Boveri Rev. 39, 
8/9, 295-305, Aug. /Sept. 1952. 

The svstem imvestigated consists of (1) the supercharging 
blower, (2) the engine, and (3) the distributing manifold which 
A mathematical 
analysis is derived and theoretical results compared with test 


connects the blower to the engine evlinders. 
conducted at Brown Boveri Co. The results are summarized })\ 
the author as follows: “The piston movement of an internal- 
combustion engime causes pressure pulsations at the inlet mani- 
fold, depending closely upon the performance characteristies 0! 
the supercharging blower. At acoustic resonance, the pulsation 
amplitudes mav be very large. These phenomena are investi- 
gated here by the method of small perturbations. The question o| 
whether a steady-state vibration exists can be determined by the 
stability criterion method. The rather self-evident condition 
that the pressure-volume curve of the supercharging blower must 
have a negative slope needs some essential readjustments on 
account of other influences. Such investigations help to coor- 
dinate the supercharger and the internal-combustion engine in 
S. A. Andes, USA 


the most favorable manner.” 


2891. Jarre, G., Free vortex axial compressors (in Italian 
Monogr. sci. Aero. wo. 12, 47 pp., Sept. 1952. 

Axial-compressor design Is treated In interesting unconven- 
tional form: In part I, concise rigorous derivation of aerodynamic 
equations and general properties for imviscid axisvimmetrical 
flows; in part Il, application to free vortex machinery. Known 
results are obtamed and presented in new form. Clear discussion 
is given of first stage and multistage design, together with numeri- 
cal examples. Interest of paper lies in origiiality and neatness 
of presentation, but it suffers from limitation to free vortex case. 
Paper affords a typical example of the difficulty of using, at best 
eflicieney, excellent human material in countries where low level 
of technical mformation and exchange has resulted from cireum- 


stances L. Crocco, USA 


2892. McCoy, A. W., and Hopper, A. V., Blade adjustment 
in axial-flow compressor stages, J. aero. Nci. 20, 1, 34-48, Jan. 
1953 

Authors present simplified theoretical analvsis showing effec- 
tiveness of stator and rotor-blade controls in providing volume 
regulation in an axial-flow compressor. B. Smilg, USA 

2893. McBride, E. J., Blade profiles, Proc. First U. S. nat. 
Congr. appl. Mech., June 1951; J. W. Edwards, Ann Arbor, Mich., 
699 704, 1952. 

Paper is an extension of an earlier method by Weimig [‘‘Die 
Barth, 
Potential flow of an incompressible fluid through a 


Stroemung um die Schaufeln von Turbomaschenin,” 
Leipzig, 1935). 
cascade of profile is treated by studving flow through a cascade 
of equivalent flat-plate profiles possessing the desired velocity dis- 
transformed to same unit cirele 


tribution Both profiles are 


mapping plane, which allows velocity components to be put into 
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“plotting function” whereby the velocity distribution may he de. 
seribed. A criterion is given to insure a closed profile with 9 ins 
trailing edge. 

Reviewer believes that other methods, which also accouyt Sos 
compressibility, may be more suitable for actual computations 
due to their greater state of development [e.g., Costello, A MR 3, 
tev. 941; 4, Rev. 3633). 

teviewer protests Increasing tendeney of authors to omit 
sential derivations and to present only results of their investig 


H. N. Abramson, USA 


tions. 


2894. Zinner, K., The acceleration behavior of a diese! 
motor with an exhaust-driven supercharger (in (% 
Motortech. Z. 12, 2, 3; 41-44, 64-66; Feb., Mar. 1952. 

In many diesel-engme applications, where exhaust turbosupe; 
charging is used to increase the power capacity, the performane: 
characteristics are of special interest at sudden load variations 
Author concentrates his investigation on three load cases: (1) [y- 
creasing torsional momelt at nearly constant engine rpm, whi 
only the turbosupercharger has to accelerate; (2) accelerating t} 
engine with supercharger at constant torsional moment; (3 
celeration from running at low speed without load to full spe: 
and load. The caleulations and experiments show that 
haust turbosupercharged engine can master sudden load vai 
tions as well as, and in some eases better than an unsupercharg 
engine with comparable power capacity. A low turbocompres 
sor momentum of inertia Is of greatest importance. 

G. Huss, Swede 


2895. Clark, P. M., Mechanical pumps for high-temperature 
liquid metal, Ann. Meet. ASME, New York, Dee. 1952.) Pape: 
52—A-94, 6 pp., 6 figs. 

Operational experiences are presented for two centrilus 
pumps handling liquid sodium and liquid-sodium potassium up | 
temperatures of 750 F. Some information on efficiency and tot 
head obtained with these pumps in functions of fluid flow : 
and numbers of revolution is also included. 


E. R. G. Eckert, USA 


2896. Escande, L., and Nougaro, J., Sudden closure of the 
discharge of the turbines at the head of a tailrace conduit flowing 
full without surge tank (in French), C.R. Acad. Set. Paris 234, |» 
1737-1739, Apr. 1952. 

, Progressive closure of the discharge of the turbines at 
the upstream end of a tailrace conduit flowing full without surge 
tank (in French), ibid. 234, 20, 1949-1951, May 1952. 

, Influence of the friction loss on the overpressures arising 
in a tailrace conduit flowing full (in French), ibid. 236, 8, 775 77 
Feb. 1953. 

. and de Reynal, M., Measurements of overpressures in 
tailrace conduits flowing full (in French), ibid. 236, 9, 891-59 
Mar. 1953. 

, Experiences with the operation of tailrace conduits flow- 
ing full (in French), ibid. 236, 12, 1234-1236, Mar. 1953. 

Formulas are presented for cavity volumes, time intervals, 
overpressures, due to return flow after sudden or gradual elosu! 
at the upstream end of a conduit with aeration shaft or suct 
valve or without any device for pressure reduction. 

Sudden closure, giving rise to cavitatlo 

Aeration shait } 
Increase of duratio! 


Authors conclude: 
causes occurrence of unacceptable pressures. 
suction valve gives considerable reduction. 
of closure has negligible effect when suction valves are app!l' 
good effect with aeration shaft, and considerably reduces ove! 
pressures in conduits without any pressure-reducing dev! 
feductive effect of friction loss appears to be small. 
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es obtained by the formulas are compared with results of 


yhical computation of numerical examples. Agreement. is 
‘pt in the case of small area of aeration shaft and short 
tions of closure, the graphical method giving lower figures for 
um pressures than the formulas. This discrepancy in 
cases is pointed out but not analyzed. 
formulas are given without derivation, which, however, 
reconstructed from basie equations. For graphical com- 
tion procedures one is referred to publications of Bergeron; 
vy, his “From water hammer in hydraulics till lightning in 
tv’ (in French), Paris, 1950. 
the last two notes, results are given of mode! experiments 
the discharge suddenly cut off. Good agreement between 
ind experiment was found in the case without any device 
Conduit shaft 


d deviation on the safe side, compared with theory, in the 


that with suction valve. with aeration 

rranges of maximum pressures and volumes of wasted over- 

fw. Of the eavitation phenomenon, detailed description is 
strated by photographs taken with high-speed camera. 


H. J. Shoemaker, Holland 


Flow and Flight Test Techniques 


(See also Revs. 2698, 2862, 2886, 2924) 


2897. Wegener, P. P., and Lobb, R. K., An experimental 
study of a hypersonic wind-tunnel diffuser, /. aero. Scz. 20, 2, 
110, Feb. 1953. 
Experimental tests of a two-dimensional, variable-area diffuse: 
NOL 12-by-12-em hypersonic wind tunnel over a Mach 
Rach ot 
two adjustable diffuser walls is composed of three “linked” 


ber range of 5.9 to 9.6 are reported and discussed, 


tes (the first of which is linked to the nozzle exit) positioned by 
e electrically operated jacks. 
Pressure-distribution measurements, schlieren spark photo- 
gaiphs, and over-all pressure ratios for starting and maintaining 
wrsonic flow for several diffuser configurations are presented. 
wsults Indicate that a sharp throat followed by a three-degree 
wall divergence gave optimum pressure recovery, 1.8 to 2.3 
s that recovered by a Pitot tube placed in the tunnel test sec- 
Air condensation in the test seetion appeared to have small 
fluence on diffuser performance. 
Reviewer believes the results can be most helpful to researchers 
gning or building hypersonic tunnel equipment. 


R. E. Bolz, USA 


2898. Ross, J. G., and Lock, R. C., Wind-tunnel measure- 
ments of yawing moment due to yawing (7,-) on a 1/5.5 scale 
model of the Meteor Mark F.III, Acro. Res. Counce. Lond. Rep. 
| 2791, 31 pp., 1947, published 1952. 

his useful 1947 paper presents a critical review and application 

( damped-oscillation method for measuring 7, (damping due 
(wing) in a wind tunnel, and a comparison with results from 
motion in full-scale flight. 
tion, boundary-laver conditions, local separations, rudder- 


king”’ Attention is paid to dry 

iling-edge conditions, fuselage-fin fairing (dorsals), and to 

lle-propeller effects. A comparison of the present develop- 

tof the method with the NACA method using curved-channe| 
s hampered by lack of detailed information on the latter. 
M. V. Morkovin, USA 


2899, Tucker, M., Combined effect of damping screens and 


stream convergence on turbulence, V.1¢'A 7N 2878, 62 pp., Jan. 


4 


hy 


WV ind-tunnel turbulence is often reduced by fine mesh screens 
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located in a low-speed settling chamber followed by a contracting 


passage to the test section. (The author uses the term contract- 
ing, even in supersonic flow, for convenience 

A plane Wave analysis of the effect of the screens and an axisym- 
metric contraction on the scale and intensity of the turbulence is 
made. The turbulent fluctuations are assumed to be incompres- 
sible and initially isotropic, and decay is neglected. extensive 
computations are included, 

An approximate calculation is given for the decay of axisym- 
metric turbulence and the results are used to correet the previous 


calculation. The results thus obtained agree qualitatively with 


the available experimental data. It is claimed that the theory is 
sufficiently accurate for engineering purposes, 


W. Squire, USA 


2900. Vos, A. S., Methods and instrumentation for tempera- 
ture measurements and the use of N.T.C. resistance thermistors 
for this purpose (in Dutch), Chem. Weekblad, Amsterdam 49, 5, 
68-76, 1953. 

This review article is on a fairly elementary level. The sub- 
ject matter is divided into general mtroduction, thermocouples, re- 
sistance thermometers, and semiconducting resistance thermome- 
ters such as thermistors. Comparison is made ot the advantages 
and disadvantages of the various methods, and a brief summary ot 
some of the more important articles is given. Of particular value 
toan American reader is the large number of references covering 


numerous Europes contributions No original results are re- 


ported R. Smoluchowski, USA 


2901. Melzer, R., Design of dynamically similar airplane 
models to be used for wind-tunnel flutter experiments (in French), 
ONERA Publ. no. 59, 52 pp., 1952. 

Analysis of the structural principles to be tollowed in design 
and construction of airplane models used im vibration studies and 
flutter-testing techniques. feport deals broadly with the tech- 
nical developments in this direction as carried out in Great Britain 
and German\ during World War IT, with specific reference to the 
airplane Thc rdels developed by Junkers Flugzeugbau In Dessnu. 

From author’s summary by M. A. Dengler, USA 

2902. Drew, D. A., The measurement of turbine stresses in 
aircraft engines in the laboratory, on the test bed and in flight, 
Proc. Soc. exp. Stress Anal. 10, 1, 187-202, 1952. 

Paper describes equipment and measurement techniques used 
by Rolls 


hbuekets were determined by means of wire-wound strain gages 


fovee, Ltd., Derby, :ngland. Stresses in the turbine 
utilizing Nichrome wire of 0.002-in. diam. 

For the laboratory tests a magnetostrictive transducer was 
used to vibrate the turbine buckets This equipment enabled 
adequately high stresses to be induced in the buckets up to tre- 
quencies of approximately 13,000 cps. 

For rotating tests during test bed and flight investigations 
low noise level, mercury-type slip rings were developed. 

fesults of stress measurements in turbine buckets were re- 
viewed for a series of investigations of the Rolls Royvee Derwent 
engine, It was established that vibratory energy was being ted 
from the buckets into the disks and through the disks to other 
buckets. Considerable reduction in bucket stresses wus ob- 
tained by relative tuning of the buckets. 

The test program established that previous tailures of the 
Derwent V turbine buckets under service conditions were due to 
18th-order stresses, which corresponded to the nozzle guide-vane 
order. An interesting but unexplained fact was that the nozzle 
guide-vane order stresses increased in flight, especially at high 
speed and low altitude, by a factor of about 3 to 1; whereas the 


Hight cond 


Wattendort | ~\ 


balbeetled by 


2903. Rost, J., Ground vibration tests on airplane models 


m French), ONERA NT no. 13, 21 pp., 1952 


Report on perimental investigations charred out ou a 

| de] resembling the Dornier 217 Main objecti 
tu } nination of the struetural and dvuninics| 
hearaete tics of the model im view of wine flutter, meluding 


fe t ‘ ral frequencies, structural damping coefhieie 1 
nd gener ‘ es New methods of vibration exeitut 
\i ‘ 
I ithor’s su VE. AL Deng I s\ 
2904 Annand, W. J. D., The resistance to air flow of wire 


gauzes, J. roy. aero. Soc. §7, 507, 141-146, Mar. 1958 


Prine preseiltus sn empirical Tike thod (based aon corre hat (i 
perimental data) of estimation of the pressure drop for gauz 
v1 Oreos} 0.27 to 1.00, over range of Reynolds munail 
roy Hite, HOO 


2905. Sadoff, M., On the use of a damped sine-wave elevator! 
computing the design maneuvering horizontal-tail 


1955 


motion for 
load, NACA TN 2877, 32 pp., Jan 
' +} 


|? per gi Sanalternative to the method of Pesrsor AMR 1, 
Rev. 1024 and Welley and Missall |AABF Air Tech. Serviee Com 


ni Veight Field, Tech. Rep. 5185, 1945 Opcrational met! 
nds @ ¢ plover? to Tha the il-lossed I ~ ) uy elevato 
rip ! A6 | ‘ mont ee Whew t bie COtn 


etion are adjusted to give 


tnd Miussall, the tail loads sre in good 


trait } eley ster ut mition of 
elle 


Iso investigates the effect ot the requene 


yaerial ‘ £ With i given airplane load raelo th merease OF 
l ‘ Ses ul ilu s ©] A6 16 dt iriel t iil lond The 
omputstional procedure is simpler than that of Welley and 
\Tiss cL the ttor function, betng smooth, is more realisti 
Piper brings to six the number of different methods for com 
puting horizontal tailloads. The previous papers are, in chrono 
loge order of publiestion 1) Pearson [AMR 1, Rev. 1024 
Kelle nel Missall. essentially the same, ditering in the method 


ating a Lith tmel Infegra | (2) 1 n VieGiaow it) 


AMIR 5 he \ S45 (3) | tkin ind Woodward 
AMR 5, Rev. 2459 (9 


nnd 
AMR 


Smith and 


orev; rson 


Donegan 

4, Rev 

fea (AMR 6, Rev 
Al] these methods 


tinl equatior 


| ) ] decker 


1O965 


bots 


are based pon essentially the same differen 


given by Pearson: but they differ in the method ot 


solution In papers 1,5, and present one, an arbitrary variation 


of elevator angle is prescribed and adjusted to give the desired 


maximum load faetor in the maneuver. The elassieal mathe 


matical problem which results is then solved by standard meth 
ods elding time histories of airplane load faetor, tail angle of 
atti nd tail load In papers 2,3, and 4, the inverse method is 
emaiple ed: 1e., the time histor, ot airplane load faetor is speci- 


fied, and the variation in elevator angle and tail load computed 
The latte 


more direct and leads to a simpler mathematical prob- 


basic method is 


from. the differential equation 
inherently 
The results obtained 


B. Mtkin, Canada 


lem, ent iling far less ¢ omputationsal labor 


ine ts? Ss good 


2900. Duncombe, E., A method of estimating optimum tur- 
bine operating conditions for a range of nozzle and blade angles, 
Vat, aero, Establ. Canada, R.AZ, 29 pp.. 1952 

See AMIR 4, Rev. 3356 
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2907. Dreher, R. C., An airborne indicator for measy;i,. 
uring 
vertical velocity of airplanes at wheel contact, V.1("| 


1% pP., keh. 1953 
Qyie ol the Iiportant factors poverning lunding-pe 43 
the vertical velocity of the airplane. In general, verti 
IS not mecuratel aiown, and NACA has undertake 
study of obtaiming securate measurements of this 
Paper describes method developed for measuring verti 2! 
DY meas oO trailiig arm which is attached to landing . coet 
lnakes runway contact Just prior to landing-gear whee) ' 
eloceity is determined from angular motion of tratlng 
sinadl generator which translates motion into veloci 
mevit Cienerator, which is mounted on vertieal-v 
entor, in ( thhrated at two positions Ol trailing army 
Yecuraey of verticnl-veloecity mdicator was tested y g 
npact basin, where test specimen can be dropped 
velocity while carriage is moving horizontally. Flig 
Involving I4 landings, were made usmg two-place sing 
framer-type airplane ol 5200-]b gross weight. With | 
Inclination rangmyg from 9° to 19°, and with horizont 
speed ranging from 95 to 125 Ips, the vertical veloertis 
ranged from 0.5 ta 3.2 tps at eontaet An improved 
ean be used with retractable landing gear was subseque 
‘oped Py pica! oscillographie records obtamed during 
bysasd rel flight tests of the prototype, as well as si 
obtaimed witt ! roved design on a high-speed 
ire inelnded J.P. Miehalos, Us d 
\ ; 
2908. Grossman, L. M., and Charwat, A. F., The measu pre 


ment of turbulent velocity fluctuations by the method of e| 
magnetic induction, /?er. sev. Jnstrum. 23, 12, 741-747, D 
\ me thod is ae SCTLbD d Or MCasurimg the COMporit 


fuctuations in the turbulent flow of a fluid by mivestizat 
induecd potential gradients in flow transverse to a st 
held 


vation and reduction of data are 


netic experimental equipment and procedure 
Measur 


the rms component-velocity fluctuations in the radial 


discussed, 


direetion forthe flow of water 


Ina circular pipe are prest 


Krom authors’ su 


Thermodynamics 
(See also Revs. 2810, 2846, 2887, 2890, 2942 


2909. von Karman, T., and Millan, G., The thermal theo: 


of constant pressure deflagration, Anniv. Vol. appl. MM r 
dedieated to GC. B. Biezeno Haarlem, Antwerpen, 1) { ras 
N. V. De Technische Uitgeveriy HE. Stam, 1953, pp. 59-60 Ht ( 


2) 

Authors mathematically treat the problem of the det 
tion of the normal velocity of combustion in a yas mixture 
problem is one-dimensional in spaee with temperature, di 
chemien] composition, and velocity as functions of the x2 eoordn 
only. The flow is laminar, with viseous forces negleeted. 1 


treatment considers only heat transfer and neglects diffust 
The fundamental equations are viven and assumptions 
stated. The resulting problem is an eigenvalue determun 
The equations force authors to assume an ignition seis 

they are to realize a combustion wave with constant propagatle! es 
velocity The ease of 2 first-order chemical reaetion is ther 
ipproximate] . The conclusions are that the bulk of the 
eal reaction occurs at temperatures relatively near the fin 
choice of  ignitio 


perature, practically independent of the 


temperature The normal combustion velocity which m 





process stationary Is practically constant and independent 
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the ignition temperature, with the exception of ignition 


7Q 


tures near the mitial and final temperatures. 
per has the usual clarity and insight of Dr. von Karmiin. 
\ synilar approach, interesting for comparison purposes, Was pub- 
Hf. W. Emmons, Harvard University Computation 
1950. R. A. Gross, USA 


2010. Kulakov, M. V., On the determination of thermic 

yeficients of insulating materials (in Russian), Zh. tekh. Fiz. 22, 
67-72. Jan. 1952. 

to determine the thermal properties of a given solid 

tuthor advocates the use of nonstationary heat-condue- 

esses which he claims, from his experience, to be more 

«and at the same time easier to handle than the correspond- 

stationary processes. He considers the following setup: The 

to be tested is a plate of thickness 2F, in contact at both 

t FW) with an infinitely extending standard material 

At x = 0,¢ = 0, an amount of heat is then 

The rise and subsequent fall of tem- 


properties. 

ied instantancously. 
ture ata given station within the standard body is observed, 
le thermal coefficients of the tested sample deduced there- 
The mathematical problem (solution of the parabolic par- 
lifferential equation with proper regard to the imitial condi- 
d the boundary conditions where the two bodies meet) is 
means of Laplace transformation along well-established 

A. von Baranoff, France 


2911. Cullen, R. E., A nondimensional correlation of flame 
propagation at subatmospheric pressures, 7’rans. ASME 75, 1, 
19, Jan. 1943. 

perimental investigation of Bunsen flame for two different 
:, different burner sizes, and different pressures shows 
fuence of burner size and pressure on flame speed. Flame speed 
finite burner size seems to depend logarithmically upon pres- 
Influence of burner is tentatively explained by heat losses 
the burner. Subsequent discussion by A. A. Putnam 

f ~ other possible explanation with the same consequences. 


G. Guderley, USA 


2912. van Itterbeek, A., Determination of the thermody- 
namic and kinetic properties of gases and condensed gases at low 
temperatures (in French), Aft? Conv. Internaz. Ultracust. 1950, 
218-228, 1951. 

\Icasurements are reported of the velocity of sound at various 

ssures (about 0.5 atm) and temperatures (about 85 IK.) in mix- 
\-H», A-He, H.-He, Oo-Ho, sod He-He; 


rganic liquids. Measurements of the absorption of sound in 


eo! res ot also in some 


giseous hydrogen at low temperatures (60-300 IX) are given. 


iations of second virial coefficients and adiabatie com- 
ssihilities are based on these measurements. 


H. C. Brinkman, Indonesia 


2913. ter Haar, D., The isotherms of an imperfect gas, Proc. 
nb. phil. Soc. 49, part 1, 130-135, Jan. 1953. 
Wergeland’s liquid drop mode] of an imperiect gas is discussed 
nsidering grand canonical ensembles. 
r. Kriezis, Greece 


-914. Codegone, C., On the thermal conductivity of gases 
and vapors (in Italian), Monogr. Lab. Acro. Politeen. Torino no. 
‘3 pp., 1952 = Atti Accad. Sci. Torino 86, 1951-1952. 

The extension of the theorem of corresponding states to the 
‘| conductivity of gases and vapors produces results ot 
portance of various applications. 

From author’s summary by M. A. Dengler, USA 
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2915. 
vapors 


3 pp., 1952 


Codegone, C., On the dynamic viscosity of gases and 
in Itahan), Wonogr. Lab. Aero. Politecen. Torino no. 293, 
Atti Accad. Sct. Torino 86, 1951-1952. 

Based on recent investigations on the viscosity of water vapor, 
LPases and 


So} 


Dengler, USA 


considerations are extended to the general case of 


vapors. From author’s summary by M. A 


2916. Messinger, B. L., Equilibrium temperature of an 
unheated icing surface as a function of air speed, J. aero. Nev. 20, 
1, 29-42, Jan. 1953. 

Author analyzes the factors which govern the equilibrium tem- 
perature Of an Insulated, unheated surface exposed to lemg, and 
at least some ice can form on such a surface 


concludes that up to 


speeds of about 690 mph under normal low-temperature icing 
conditions. Previous work is extended by considering an impor- 
tant range of icing conditions of 32 F, wherein a new concept, the 
freezing fraction, is introduced. This concept is formulated as a 
basic variable which expresses the proportion of impinging liquid 
water freezing within the area of impingement. In addition, 
equations pertinent to the determination of equilibrium surface 
air speed are presented im con- 


temperatures as a tunction of 


venient charts. These charts have been prepared primarily for 
an altitude of 20,000 feet, and cover appropriate ranges in values 
of liquid-water content and ambient-air temperatures 


N. R. Bergrun, USA 


2917. Yosida, K., On Brownian motion in a homogeneous 
Riemannian space, Pacific J. Math. 2, 263-270, 1952. 

Let R be an n-dimensional, orientable, infinitely differentiable 
tiemannian space such that the group G of isometric transforma- 
tions S* of PR onto FR constitutes a Lie group transitive on R, 
Suppose, furthermore, that the subgroup of G leaving a point x 
of R invariant is compact. Consider a Markov process on FP 
which is temporally and spatially homogeneous, that is, it has 
= P(t, S*z, 
The author shows that the familiar con- 


transition probabilities with the property P(t, x, EF) 
S*E) for each S* ¢ G. 
tinuity condition 


implies 


d(x, 
lim sup ¢ / P(t, 2, dy 
RR; ] + a> It. Yy 


as tf ~ O with d(x, y) denoting the distance between x and y. 
From this the author concludes that for every f(r) satisfying 
certain regularity conditions, one has 

f f(y)PCt, 2, dy) — f(x — a'(cf;, + bY (x)f 


/%) 


UR, 
subscripts denoting partial derivatives. This is, essentially, the 
backward diffusion equation. The point is that no artificial 
differentiability conditions on P are imposed. 

Courlesy of Mathematical Reviews W. Feller. Sweden 


2918. Ruggeri, R. S., General correlation of temperature 
profiles downstream of a heated air jet directed at various angles 
to air stream, \V ACA 7'N 2855, 59 pp., Dee. 1952. 

This is an extensive experimental study of the temperature 
distribution downstream of a heated air jet directed at angles 
90°, 60°, 45°, and 30 
angle and jet diameter there are four types of temperature profile 


toan airstream. It is found that at a given 


for different velocity ratios and mixing distances. Under all ex- 


perimental conditions, the penetration coefficient (penetration 
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distance divided by ©? D;, D; being the orifice diameter and C 


the discharge-orifice flow coefficient) is proportional to 


0, p L(V; Vo)™ (s o -D;)" 


Here p, V, s, denote, respectively, the density, velocity, and mix- 
ing distance, and j and o indicate, respectively, the conditions in 
the jet and of the free stream. By choosing the exponents J, m, 
n, good correlation of the experimental results has been obtained. 
Similar relations for the slope of the temperature profile are also 


found. Y. H. Kuo, USA 


2919. Sait6é, N., and Sugita, M., Energy dissipation and en- 
tropy production in irreversible processes of dilute systems, //. 
554-559, Nov.-Dee. 1952. 

Using differential equations for the distribution functions of 
molecules and the probability density, authors develop methods 
the mixing of two 


phys. Soc. Japan 7, 6 


’ 


for calculating the entropy production in (1 
ideal gases, (2) the settling under gravity of a dilute colloidal 
solution, (3) the application of an electric field across a dilute 
solution of polar molecules, and (4) problems involving viscosity 
in solutions of macromolecules. 

From authors’ summary by W, Hitschfeld, Canada 


2920. Childs, M. E., Roose, R. W., Gilkey, H. T., and Konzo, 
S., Comparative performances of two warm-air perimeter systems 
and three convection systems, Univ. Jil. Engng. Erp. Sta. Bull. 
Ser. no. 403, 55 pp., Sept. 1952. $0.60. 

Authors report comparative results obtained in heating a. low- 
cost basementless house, with a concrete slab floor laid on the 
ground, by means of the following types of warm-air heating 
systems: (1) A two-loop perimeter system; (2) a radial-feeder 
perimeter system (4 arrangements); (3) a conventional foreed- 
air system with low wall registers; (4) a conventional forced-air 
system with high wall registers, and (5) a gravity system. 

The results obtained with the three convection systems were 
not entirely satisfactory. The room-air temperature differentials 
from floor to ceiling were large for the high-wall and gravity sys- 
tems; room-air temperatures at the 30-in. level were not uniform 
for the low-wall svstem; and floor-surface temperatures were low 
in the areas near the outside walls for all three systems. 

The performance characteristics for the two-loop perimeter 
system were generally superior to those for the convection sys- 
Excellent control of room-air temperatures was provided 
However, some 


tems. 
by the use of a conventional room thermostat. 
difficulty was experienced in balancing the system and in main- 
taining satisfactory floor-surface temperatures in the bedrooms. 
Four arrangements of feeder ducts were studied in the investi- 
gation of the radial-feeder perimeter system—two arrangements 
with three feeders each, a four-feeder arrangement, and a five- 
feeder arrangement. The results obtained with the two arrange- 
ments in which feeder ducts were extended into the corners of the 
residence were much better than those obtained with the two-loop 
system; the room-sir temperature differentials were markedly 
reduced, the cold areas on the floor surface were virtually elimi- 
nated, and no difficulty was experienced in balancing the system. 
Y. 8S. Touloukian, USA 


2921. Tsien, H. S., Physical mechanics, a new field in 
engineering science, J. Amer. Rocket Soc. 23, 1, 14-16, 35, Jan.- 
Keb. 1953. 

Author develops the thesis that the original aim of statistical 
mechanies was to deduce the properties of atoms and molecules 
trom the observed properties of matter in bulk. Now, the engi- 
neer needs to know the properties of matter under extreme condi- 
tions, such as temperatures of 4000 K, where direct: measurement 
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is difficult or impossible. At this temperature the average |), 
energy of the atoms is less than 0.52 electron volt, and the pry 
erties of atoms and molecules of this energy are wel] 

The function of statistical 
many cases, the problem will not be solved by any mes, 
than the most efficient and powerful method.” — This is i! 
by examples from the theory of imperfect gases. 


F. R. N. Nabarro, Eng 


mechanics is thus reverse; I, 


rose 


Heat and Mass Transfer 
(See also Revs. 2805, 2809, 2833, 2852, 2914, 2915 


2922. Dmitriev, A. A., A two-dimensional temperature prob- i) 
lem in metal cutting (in Russian), Zh. tekh. Fiz. 21, 7, 832 84 lt 
July 1951. shost 

Author replaces chisel by rectangular 0 < x < ~,0-; tI 
and piece of metal to be machined by quarterplane | > x > sent 
O>y> —o@; 
O<«2<l. At this segment, the temperatures must be eq:i! ON 
it is assumed that a given quantity of heat is introduce: he t 


the two fields touching along the segment ms 


cutting process. For both domains, the equation of heat condy ir | 
tion is solved with the aid of Fourier integrals (ordinary | 
equation for the chisel; equation extended with a term depending sta 
on the movement of the material to be machined with a constan etM 
velocity v upward for the other domain), assuming a bound 
heat loss proportional to the surface temperature . g1\ 
values of the coefficient are taken for the two domains. 1 rh 
dimensionless parameters determining the character of the solu pph 
A rough comparison is made with some ex)» " 
J. M. Burgers, Ho etd 


tion are indicated: 
mental data. 


2923. Vacca, Maria Teresa, Heat conduction of a thin annu- 
lar plate bounded by two concentric circles (in I[talia: 
Semin. Mat. Fis. Univ. Modena 5, 190-210, 1950-1951 

Paper deals with the general problem of distributior 
perature U in a thin annular plate bounded by two co: 
circles of radii ry <r, U(r,3,t) being a function of radius r, ang 
and time ¢. Author starts from the well-known heat equa 
AU — (1/k)(OU /ot) = (a/k)(U — Uy) under initial and 
arles conditions 

lim U(r,3,t) = fr, 8), U(n.d,0 = fi(d.), Urb = 2 

t—>0 
where k is the constant diffusivity, a another constant dej» 
on the exterior conductivity, and UU’, is the constant tempe! 
of the medium surrounding the plate. Conditions indicated « 29 
termine completely the function U(r,d,t), which resolves also 
problem of temperature distribution in a whole circular ‘ 
of infinite length under the assumption that the initial ' 
ture of the cylinder and the temperatures on its interna 
ternal surfaces are given. From this general solutio., it i- 
to get the solution of two special problems concerning rudi 


Z. HWorak, Czechoslo 


flow in a circular pipe. 


2924. Seban, R. A., and Drake, R. M., Local heat-transie’ 
coefficients on the surface of an elliptical cylinder in a high-spees 
air stream, 7'rans. ASME 75, 2, 235-239, Feb. 1953. 

Authors report local heat-transfer coefficients, recoy 
tors, and pressure coefficients for zero and 5° angle of att 
Reynolds numbers from 607,000 to 1,330,000 and upstres: 
numbers of 0.20 to 0.53. Paper advances the data availa’ 
boundary-laver heat transfer into the region of compress | 29 
The cylinder had a 1:4 ratio of tube 
It extend TI 


and frictional heating. 
minor axis, the major axis being 5.5 in. long. 
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ross a 7-in. square wind tunnel. Cylinder was made ot 
ro} elite, with 3 1-in. nichrome ribbons inlaid to form a heating 
vith constant 


»peratures and pressures were measured. 


heat-rate characteristics. Local surface 
Working fluid was 
om temperature and pressure Heat-transfer data are 
«sented as Nusselt number divided by the square root of the 

is number versus a dimensionless peripheral distance trom 

id stagnation point. This method vields a reasonably 
rrelation, which is further checked against a theoretical 


c. Ei: Coldren, USA 


on With somewhat less success, 
2025. Cadiergues, R., Physical and geometrical principles of 
heat transfer by radiation (in French), Chal. Industrie 33, 34, 329, 


395-410, 17-28, 43-54; Dec. 1952, Jan., Feb. 1953. 
material covered in this paper is of considerable value to 


0, 3315 
‘4 [he 
se interested in radiation and illumination. A general survey 

theory of interchange of heat by radiation is neatly pre- 

ted. Applieation of the theory to practical engineering prob- 
ems is especially emphasized. Author covers the general theory 
exchange functions and interchange factors and applications of 
he theory to interchange of heat by radiation between rectangu- 


plines, parallel or perpendicular. Exchange functions are 


Z 


) tabulated for planes with various dimensions at various 
stances apart. Curves are given to obtain interchange factors 
tween those planes. An analytical treatment is presented for 
‘he interchange of heat in an inclosure, and special consideration 
given to solution of inclosures with two and three gray surfaces. 
The last section of this analysis. is devoted to engineering 
pplications of radiant heating and comparison is given with con- 
Paper contains emissivity data for 
S. Eskinazi, USA 


tion heating svstems. 
tallic and nonmetallic materials. 
wi 2920. Thomas, P. H., Absorption and scattering of radiation 
! y water sprays of large drops, Brit. J. appl. Phys. 3, 12, 385 293, 


1952 


- 


Paper presents theoretical imvestigation of heat 
Multiple 


ractive scattering and absorption are considered in developing 


results of 
tion through a laver of water spray of large drops. 


nheory 

Numerical results are given for the transmission of therma] 
This is governed by the simple exponential extinction 
When the product (absorption index) 


diation. 
‘if drops are large. 
p radius) falls below about 3, absorption by the drop is 
omplete and spray transmits more than is predicted by the 


W. A. Wolfe, Canada 


ponential law. 


2927. Tessin, W., Heat transfer in bayonet-type tubes, ./. 
Soc. nav, Engrs. 64, 4, 707-718, Nov. 1952. 
The heat transfer between a fluid circulating within a tube 
sembly and a fluid passing over the outside of the outer tube is 
vestigated. The tube assembly, a bayonet-type tube, consists 
inner and outer tube so that the circulating fluid passes 
rough a circular passage, and then through an annular passage, 
versa. Tleat-transfer equations are presented for the 
iture distribution for the cases where the circulating fluid 
the assembly is hotter or colder than the system’s environ- 
nd where the fluid enters the inner or outer passages. The 
- shows that maximum or minimum temperatures of the 
ay oceur within the system and that most heat is trans- 
the inner tube is a thermal] insulator. 
F. B. Schneider, USA 
2028. Glass, W. J. S., Steam air heaters for marine water- 
tube boilers, Trans. Inst. mar. Engrs. 65, 1, 1-4, Jan. 1953. 
The troubles of tubular gas air heaters in marine use are re- 
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viewed. These are corrosion, fouling, choking, explosions, and 


control. The performance of steam air heaters for 28,000-ton 
tankers is discussed. 

One arrangement described is for one third of the feedwater 
The 


through 


from the low-pressure heater to be sent to the economizer, 


other two thirds go from the low-pressure heater 


the high-pressure heater to the high-temperature section of the 
The 


the low-pressure bleed point. 


economizer. steam for the air heater then comes 


from 


The other arrangement deseribed uses steam for air heating 
The heaters are deseribed 
A. O. Flinner, USA 


from both bleed points. 


2929. Lovass-Nagy, Mathematical investigation of the proc- 
ess of cooling (in German), Waschinenb.-Tech. 2, 1, 7 
1953. 


Graphs and formulas concerning thermal conduction in eylin- 


li, Jan. 


drical bodies are compiled. Use of paper is diminished by minor 


but numerous errors. R. Eisenschitz, England 


Acoustics 
(See also Revs. 2700, 2797, 2889) 


2930. Dingle, R. B., The velocity of second sound in various 
media, Proc. phys. Soc. Lond. (A) 65, part 12, 896A, 1044-1050, 
Dee. 1952. 

Formulas are quoted for second sound velocity C's (velocity ot 
temperature waves) known to exist to date only in liquid helium 
II. The formulas depend on ‘‘the effective mass-density of the 
excitations which contribute to the entropy” turn, 
depends on the energy spectrum E(p) (energy as a function of 


which, in 


particle momentum) of the material, and are apphed to calculate 
(, in non-ideal gases, insulators, conductors, superconductors, 
and ferromagnets. In each case, a formal assumption is made 
about E(p), based on some model of the material and its elemen- 
tury excitations; e.g., Debye waves in insulators, two-fluid mode] 
of superconductors, spin waves or collective electron model in 
ferromagnets, leading to formulas for C.(7') and numerical values 
Six theoretical conditions on the properties of the medium and its 
excitations are noted which must be satisfied if seeond sound is to 
propagate. P. Mareus, USA 
2931. Lilley, G. M., Westley, R., Yates, A. H., and Busing, 
J. R., On some aspects of the noise propagation from supersonic 
aircraft, Coll. aero. Cranfield Rep. no. 71, 37 pp., 30 figs., Feb. 
19538. 
The * 


dived at supersonic speeds are shown to depend primarily on the 


sonic booms” which are observed after an aireraft has 


shock-wave pattern formed by the aireraft. In the case ot 
accelerated or retarded flight, these shock formations are shown 
to differ from the corresponding ones observed in steady flight 
Some of these transient phenomena were studied with the aid of a 
hydraulic analogy and are related to the intense short-duration 
“booms” observed on the ground. It was concluded tentativel, 
that the observed noise levels could be limited to 120 decibels for 
supersonic flight Mach numbers up to 3.0, provided such flights 
were restricted to altitudes greater than 22,000 feet and to dis 
$f miles from the nearest aireratt . 
H. H. Hubbard, USA 


tances of at least 


2932. Lacam, A., and Noury, J., Ultrasonic velocities in 
argon subjected to pressures up to 950 atm (in French), C. R. 
Aead. Sci. Paris 236, 4, 362-364, Jan. 1953. 

The sound velocity at 900 ke in argon subjeecved to pressures 
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between 100 and 950 atm has been measured by the light-diffrac- 


tion method. The velocity was found to mcrease steadily with 


The accuracy is claimed to be better than 1%; 
I. Ek. Borgnis, USA 


Islnig 


pressure, 


the temperatures were 24 and 25 C. 


2933. Hall, R. G. N., and Sayce, L. A., On the production of 
diffraction gratings. II. The generation of helical rulings and 
the preparation of plane gratings therefrom, Proc. roy. Soc. 
Lond. (A) 215, 1123, 536-550, Dee. 1952. 

Paper at the National Physical 
Laboratory of Sir Thomas Merton’s method of ruling helical 


deseribes the development 


diffraction gratings and of transferring them to plane surfaces. 
It is shown that the periodic errors Inevitable in lathe-cut screw 
threads can be completely eliminated from helices up to 15,000 
threads per inch, and that, by applying the replica process already 
deseribed, each helix can yield an unlimited number of ghost- 
free plane gratings. It is also shown that, by ruling a grating as 
one continuous helical groove, it is easy to control the distribution 


of the diffracted energy and to avoid the casual errors which are 


conmmonly produced by reciprocating ruling engines. 
From authors’ summary 
2934. Morris, W. E., Stambaugh, R. B., and Gehman, S. D., 


Ultrasonic method of tire inspection, /?ev. sci. Instrum. 23, 12, 
729 734, Dec. 1952. 


Author discusses principles of a method for detecting internal 


defeets im pneumatic tires, such as ply separations, by the at- 
tenuation of transmitted ultrasonic waves. Equipment for 
carrying out tire inspections by this method is described. It in- 


cludes provisions for inspecting a large range of tire sizes, scan- 
ning the tread region from shoulder to shoulder, and is suitable for 
operation by inspection personnel. A useful form for recording 
the results of a tire inspection is deseribed. One of the principal 
applications for this method of inspection is the examination of 
tires to determine their suitability for reeapping. 


From authors’ summary 


2935. Nomura, Y., and Kawai, N., On the acoustic field by a 
vibrating source arbitrarily distributed on a plane circular plate, 
Sci. Rep. Tohoku Univ. (1) 33, 197-207, 1949. 

Author starts from the ‘‘wave equation” for the velocity 
potential with evlindrical coordinates p, ¢g, 2, and uses a solution 
which is a double infinite series of g. The Fourier coefficients in- 
clude infinite integral expressions involving Bessel functions of the 
first kind and exponential functions in the integrands. The series 


coefficients are determined by the velocity distribution on the 
The aforesaid infinite integral expressions are 


The 


a large distance from the circular plate is then 


eireular plate. 
evaluated using the addition theorem for Bessel functions. 
acoustic field at 
ealeulated using Sonine-Gegenbauer formulas and asymptotic 
expressions for the Hankel functions. Finally, the pressure on the 
circular plate is calculated by the evaluation of the velocity po- 
tential on its surface. A formula for the radiation impedance 
is derived. Numerical values are given in several tables for the 
coefficients up to k2ma/X = 4, where a is the radius of the plate 
and A the wave length of sound in air. 


Courtesy of Mathematical Reviews M.J.O. Strutt, Switzerland 


2936. Nomura, Y., and Kawai, N., On the radiation of sound 
wave from a vibrating plane circular plate with a fixed circular 
baffle, Sci. Rep. Tohoku Univ. (1) 33, 208-215, 1949. 

Paper pertains to the evaluation of the acoustie field caused by 
a circular plate vibrating axially in a fixed circular baffle. The 
velocity potential is expressed as an infinite series, the terms of 
which are infinite integrals involving products of Besse] functions 
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of the first kind in their integrands. The coefficients 
mined from the given distribution of velocity over the su 
the plate and the baffle. Expressions are obtained for th, f 
at a large distance from the plate and this is evaluated numer) 
in two sets of curves and in a polar diagram. From the presgy: 
on the plate’s surface, the radiation impedance is calcul 
shown numericallly in two sets of curves. The numerics 

used in the diagrams are given in a table. ng 
Courtesy of Vathematical Reviews 


M. J. O. Strutt, Switzerland r 


2937. Eckart, G., Analysis of the echoes of sound wayes 
produced by the stratification of the atmosphere (in Frey: 
Acustica, 2, 6, 256-262, 1952. 

The general theory of Eckart and Liénard [title source. 2 
157-161, 1952] is extended. 


on a stratified medium is studied by the WKB > method 


Oblique incidence of a sound 


normal incidence by the perturbation method of Schelkunoff 
teviewer notes with pleasure that the so-called WKB met 
favleigh [Proc. roy. Soc. Lond. (4) 86. 


A 586, 207 226, 1912) is still enpable of solving the problen “4 
R. N. Nabarro, England of Sf 


originally due to Lord 


which it was developed. Ie 


2938. 
urements of the velocity of sound, /. acoust. Soe. Anu 
687-695, Nov. 1952. 

An analysis is made of certain methods of measuring the ye- 


Smith, P. W., Jr., Systematic errors in indirect meas- mi 
24, 6, Hi 


locity of sound. Specifically, attention is centered on thos 
methods based upon measurements of the eleetrieal driving-po 
impedance of the transducer and the observation of some 
nomenon of that impedance which is recurrent as the position 
Consid 


is given to the influences of small losses in the propagatior 


the reflector in the acoustie chamber is changed. 


sound in the chamber and of the existence of nonplane w 
fronts. It is shown that such measurements can be subjer 
significant systematic errors arising from the method itse! 
nature and magnitude of such errors are discussed. 


From author’s summary by E. G. Fischer, USA 


2939. Eckart, C., The theory of noise in continuous media, > 
J. acoust. Soc. Amer. 25, 2, 195-199, Mar. 1953. gn. 
Space-correlation functions are defined as the average overt! 
of the product p(x;,))p(%t — 7), where p is the acoustic pressu 

at point in space X and at time ¢. These functions are used t 
scribe a restricted class of pressure fields which includes sim| 
Author derives differential equations 
Intensityv-frequen 


harmonic waves and noise. 
satisfied by the correlation functions. 
tra for isotropic and nonisotropic pressure distributions «rr 
The relationship betw 
believes 


veloped. Two problems are solved. 


noise and turbulence is discussed, teviewer 


correlation functions, fruitfulin radar, may be of value in acous' 


t 


problems, but distributions and problems treated in this art! 
ean be handled more easily by an infinite sum of simple ha 
Reviewer feels that attempts to connect theor 
Ef. Ackerman, U>- 


functions. 
turbulence may be misleading. 


Ballistics, Detonics (Explosions) 


2940. Burgers, J. M., Some remarks on detonation and ; 
deflagration problems in gases, Anniv. Vol. appl. Mec) in 
dedicated to C. B. Biezeno; Haarlem, Antwerpen, Djaka" 
N.V. De Technische Uitgeverij H. Stam, 1953, pp. 71-80 Hf. 2 \u 

This paper is an extension of discussion of uniqueness 0! | 
solution of equations for a weak deflagration wave 
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nd Friedricks (p. 235). 
r variation-of-state quantities through reaction zone of 


Author develops approximate 


1) Wave under assumptions that the chemical reaction 
ular, that number of moles of gas and mean specific 
nstant volume per unit mass at end of reaction are the 
The velocity 
i-flagration wave is determined by properties of the react- 


rast R. kk. Duff, USA 


( beginning, and that all gases are ideal. 


2041. Bryson, A. E., Jr., Note on the dynamic stability of 

nissile in rolling flight, J. aero. Sci. 20, 1, 69-71, Jan. 1953. 
\uthor points out several errors in Ray E. Bolz’s paper on the 
title source, 19, 6, 1952]. 


A missile that is dynamically stable for zero roll 


He adds a corrected proof for 
orem: 
umot be made unstable by the presence of a roll rate except 
ther unusual conditions. The proof is similar to that of 
z, but unessential forees and moments have been neglected 
simpler reference system and dimensionless quantities have 

l O. Bottema, Holland 


2042. Loeuille, E., Experimental determination of the ratio 
of specific heats of gases resulting from the burning of gunpow- 
Jers (in Freneh), C. R. Acad. Sci. Paris 236, 4, 358-360, Jan. 26, 


When the “foree” of gunpowder and its head of combustion at 

| volume are known from experiment, the ratio of specific 
‘sol the gaseous products of explosion ean be computed if the 
The calculation 
nds ona simple energy balance, the explosion in a bomb being 


i| composition of the powder is known. 


sumed to take place adiabatically and the gases being taken as 

For eight different military powders, the ratio of specific 

omputed in this way agreed closely with values calculated 

from the known specific heats of the various gaseous 
oducts 

The “force” of the powder is equal to pV, where p is the pres- 

leveloped on explosion in a bomb of volume V. 
R. L.. Pigford, USA 


2043. Bernd, R., Design and application of solid-fuel rockets 
1 German), ZV DI 95, 1, 12-16, Jan. 1953. 
Anonmathematical review of German wartime developments. 


‘ome discussion is given of the difficulties found with very large 
grains H. H. M. Pike, England 
2044. Diplock, B. R., Lofts, D. L., and Grimston, R. A., 


’ 


liquid propellant rocket motors, J. roy. aero. Soc. 57, 505, 19-28, 
] 1953. 

Paper deals with the concepts related to the theory, design, and 
The following topics are analyzed: 
erformanee of the rocket; design of the transformation nozzle; 


clopment of rocket motors. 


pellants; design of the combustion chamber and of the pro- 
t feed system; development work before the test-bed stage 
whed and work connected with the actual running of a rocket 
, with considerations on materials, valves, seals, rig-testing 
mponents, arrangement of the test bed, instrumentation, 
A. Miele, USA 


roteetion of the personnel. 


Soil Mechanics, Seepage 


2945. Habib, P., The shearing strength of soils (in French), 

‘mm. Inst. tech. Bat. Trav. publics 6, 61, 1-39, Jan. 1953. 

\uthor describes compression, tension, and torsion tests on 
is, silts, and clavs to estimate effect of intermediate principal 


sson strength. Results indicate greatest effect in sands where 


437 


drained angle of friction in compression of 82° compares with 25 
measured in tension, while in torsion @ may reach 36 

ffeet of varving height: Diameter ratio of clay compression 
specimens confirms that ratio must lie between 1 and about 3 

To examine validity of effective stress hypothesis and current 
strength theories, author replaces pore water by benzene in a clay 
Surprising result emerges that measured undrained angle o1 20 
and consolidated undrained angle of 36° compared with zero and 
15° with water. Reviewer believes these results are due to in- 
complete saturation with benzene, but need for further research 
is indicated. R. EK. Gibson, England 

2946. Kohler, K., On the difficulties of measuring friction 
coefficients and cohesion parameters of soils (in 
Bautechnik 30, 2, 41-42, Feb. 1953. 

Author states that cause of the discrepancy between theoretical 


(yer man), 


and experimental results in stability problems of earth masses 
lies in the character of shear tests. During a direct shear test, a 
slip surface of smallest resistance, composed of broken planes, will 


be developed at first; the resistance depends on the form of the 


shear box. As to the value of shearing resistance to be used in 
stability computations, author suggests the limit of proportion- 
ality of the stress-strain diagram, for the ultimate value applies 
to cases of geometrically similar circumstances in the test and 


reality. A. Kéadi, Hungar 

2947. Németh, E., Model studies of water seepage, \¢/1 
Techn. Hung., Budapest 3, 1/2, 131-176, 1952. 

Article deals with experimental determination of the uplift 
force of seepage and of the velocity observable at its outlet. 

Two mode] tests were carried out; the object of the first was 
the most economical arrangement of a larger dam relative to the 
number, location, and depth of sheet piles used. The resulting 
saving amounted to 30 times the costs of the mode] test. Results 
are in fair agreement with those obtained by calculation by 
Khosla’s approximate method. The difference amounted to 
2-4%. 

The second test investigated the effect of sheet. piles on the sur- 
face of drawdown produced by wells lowering the water table in 
The results led to the formulation ot 
some general principles, but the tests have still to be continued 


foundation construction. 


From author’s summary by T. Mogami, Japan 


2948. Froéhlich, O. K., On the danger of sliding of the up- 
stream embankment of an earth dam, caused by complete or par- 
tia) discharge of the reservoir, 7'rans. Fourth Congr. inter. Comm. 
Large Dams, New Delhi, Jan. 1951, in 4 vols., vol. I, pp. 329-342. 
$48 per set. 

In discharging some French reservoirs, slides have occurred in 
Author cal- 
culates the change in the factor of safety of the embankments 


the upstream slopes of the earth reservoir dams, 
during discharging. The cross section of the sliding plane is 
presumed to be a circular are. The slides have actually occurred 
in a stadium, where the author finds a factor of safety of about 1. 
It does not make much difference in the results whether or not 
the stress distribution along the sliding plane, as published earlier 
by the author [AMR 4, Rev. 483], is taken into account. 
KF. C. de Nie, Holland 


2949. Hansen, J. B., A general plasticity theory for clay, 
Géotechnique, Lond. 3, 4, 154-164, Dec. 1952. 

Author’s theory assumes saturated clay with cohesion and in- 
ternal frietion, validity of Coulomb-Hvorslev failure criterion, 
linear inerease of undrained strength with depth and sinusoidal 


The 


variation of this strength with inclination of failure plane 
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theory is applied to determine “active and “passive” pressures 
against smooth vertical wall and bearing capacity of infinite strip 
The Rankine and Prandt!] 
solutions only when coefficient of earth pressure at rest is unity 


With 


@ = 0 procedure is shown to be valid provided shear strength is 


load. result confirms correctness of 


and strength constant with depth. these restrictions, 


taken as half compression strength, but the rupture lines in 


Prandtl’s problem, due to internal friction, are somewhat dif- 


ferent from the ordinary figure. R. ke. Gibson, England 
2950. Le Nobel, J. C., Calculations of wing gate sewers (in 
Dutch), Jngenieur 64, 50, B.179-B.183, Dec. 1952. 


Author's summary states: Special attention should be given 


to the dimensions of wing-gate sewers, controlling and quickly 


adapting the 


water level in the wing case for any functioning 
condition, Cor ~idering the leak between wing and lock building, 
being too big. A specific example illustrates a 


Without them 


theoreti method developed in the paper lor calculating these 


dimensions 


Reviewers opinion: Paper contains a detailed description of 
hvdraulic operation of wing gates. Calculations give minimum 


CMe nSLOms Uneertuinty of hydraulic coetficients necessitates 


eritical attitude toward calculated dimensions. 
rH. s Schoemaker, Holland 
2951. Hansen, V. E., Complicated well problems solved by 


the membrane analogy, Trans. Amer. geophys. Un. 33, 6, 912-916, 

Dee. 1952 
\iethods of dealing with the flow of water to wells have tended 

nore approximate with the increased complexity of the 


lo becotie 


boundary conditions of specific aquifers. In reversing this trend, 


the suthor presents the membrane theory, describes experimental 
equipment and the results obtained from one of a series of experi- 
ments. Membranes are properly shaped to correspond to physi- 


eal boundaries and deflected at the necessary points to corre- 


spond to Opn rating wells. Resulting shape ol membrane corre- 
sponds to shape of piezometric surface. Paper is particularly 


Viluable toa ground-water user of “relaxation methods” for same 


class of problem, sinee it will assist in obtaining first approxima- 


tion for the relaxation solution, Reviewer notes that paper would 
be more useful if it included a discussion of methods of properly 
tensioning membrane to simulate impermeable boundary, o1 
that changes from permeable to impermeable, ete. 


R.G. Kazmann, USA 


Pour aiitt 


Micromeritics 
(See Rev. 2869) 


Geophysics, Meteorology, Oceanography 
(See also Revs. 2916, 2937) 


2952. Malkus, Joanne S., and Stern, M. E., The flow of a 
stable atmosphere over a heated island, Part I, /. Wef/eor. 10, 1, 
30-41, Feb. 1953. 

The island is considered as a two-dimensional strip represented 
bv a fimite Fourier series in such a way that it is repeated every 
10 widths, but strips do not interfere. Uniform air stream stably 
stratified flows across, and the heating produces a superimposed 
The re- 


sult is unrealistic, but when a rigid lid is placed at a finite height 


circulation which is treated by perturbation methods. 


the model corresponds in its dynamical properties with a proba- 


ble case, and a reasonable result is obtained. 


In particular, a 


train of lee waves is induced and the wave crests are identified, 
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somewhat questionably in reviewer’s opinion, with prefers, 
sites for occurrence of cumulus. Observations made over Nyy. 
tucket Island are called in as evidence for the qualitat 
clusions. 

The assumption that, though the heating is effected 
vection, the transport of momentum by the same elemen 
ignored, is acceptable at this stage. Authors point out that th, 
form of heat input used is not easily made realistic because of dic. 
continuities at upwind coastline. An associated diffieulty aric. 
because the air stream is stably stratified until it reaches +} 


= 
a. to 


fo 


island where the layers heated possess neutral stability a 
Qualitativ: 
waves are readily seen to be generated, but quantitativ: 


perturbation methods are inappropriate. 


tions are impossible at present with a realistic model. A. 


known, the assumption of a steady state of indefinite period 
motion creates somewhat unreal difficulties through attempts 
Auth 
promise a part IT in which some of these troubles are tack! 


R. S. Scorer, Beng 


simplify the mathematics in the sea-breeze problem. 


2953. Lina, L. J., and Ricker, H. H., Jr., Measurements o; 
temperature variations in the atmosphere near the tropopause 
with reference to airspeed calibration by the temperature 
method, VACA TN 2807, 23 pp., Oct. 1952. : 

An air-speed calibration system devised by J. A. Za 
NACA TN 2046, 1950} required, for the method to be accurate, @ 
that the air temperature must remain constant and the 


f og 
topog 


change of temperature with pressure be smaller than the slop: 
These 


evaluated in a limited number of aircraft flights made during 10) 


representing the adiabatic relationship. crite! 


near Langley Field, Va., over a Mach range from 0.6 to 0.8 
vicinity of the tropopause. A special low-lag, high-r 
thermometer and static- and impact-pressure units were us 
Very briefly, the : 
showed that the combination of occasional observed horizont 


record air temperature and pressure. 


(constant pressure) temperature variations of up to 3/; C ir 
mile and the generally noninsignificant temperature variait 
with height (pressure) encountered in atmosphere having 

temperature profiles between the NACA standard atmosp! 
and the isothermal condition, were not favorable to an accu 


air-speed calibration. While the reviewer has had no experic! 


with such air-speed-calibration systems, he feels that the t 
perature observations are of interest and certainly corrolx 
previous observation of high-level atmospheric inhomogencitr> 
IDI 


Crain and Gerhardt, Proc. [RE 
J. R. Gerhardt, USA 


in temperature and moisture. 
41, 2, 284-290, Feb. 1953}. 


2954. Newell, H. R., Jr., and Siry, J. W., Rocket upper ai 
research, J. Amer. Rocket Soc. 23, 1, 7-13, Jan.-Feb. 1953 

Author deseribes methods for measuring properties 
upper atmosphere with the help of rockets. Results are giv 
measurements of pressure, density of air tempera‘ure, O)-co! 
tration, density of electrons, solar spectra, and decrease of mag 
netic field as a function of altitude up to 200 km. Condit\ 
wind and dissociation in high altitudes are discussed. P 


cludes 34 references. S. F. Erdmann, Sw 


2955. 
mosphere, Quart. J. 
1952. 


Author presents an account of the formal solutions of tly 


Knighting, E., On the equation of diffusion in the @ triger; 
Vech. appl. Math. 5, part 4, 423 431. 1) 


tion of turbulent diffusion in two dimensions with the b lal ny 
conditions encountered in meteorological problems, and 
how particular problems may be attacked. Special att 


given to the possible values of the exponent when the 
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irre fiaent is proportional to « power of the height above a given 
\ il)- tl ’ el, 
ifter accurate quantitative studies in the lower atmos- 


H. Lake, USA 


The applicability of the solutions can only be de- 


2056. Benioff, H., and Gutenberg, B., The response of strain 
U the nd pendulum seismographs to surface waves, Bull. seism. Soc. 


lls- 42, 3, 229-237, July 1952. 
| zimuthal and phase response characteristics of strain 
snographs, as compared with those of pendulum instruments, 
‘lined briefly. The combined response of two mutually 
ficular horizontal strain seismographs is noted as being in- 
t of azimuth for Rayleigh waves, and zero for Love 
The use of various combinations of strain instruments and 
lod orizontal and vertical pendulum instruments in the identifica- 
face waves and in the determination of their azimuths 
sribed. Several examples of seismograms are presented as 


ons I’. G. Blake, Jr., USA 


2057. Regula, W., Investigations on the foundations of a 
s of topographical method of weather prediction (in 
édsch. 5, 9/10, 164-168, Sept./Oct. 1952. 


construction of 


German), 


a predicted topography of constant- 
sure devels, an advective tendency map is very useful in 
areas of greatest change in the relative topography 
In determining the 24-hour areas 
by means of the curvatures of the relative topography, 
noptie data are required because without these the 


Mm (uring the subsequent 24 hours. 


on is poor, Since the variation of the absolute topography 

Oo : un of the variation in ground pressure and the variation of 

ve topography, the correlation between them is of par- 

gnificance and has been computed by the author for 

of pairs of values. From this correlation, valuable de- 

made on the size of the variations in particular areas. 

heted topography proved to be nearly as accurate as the 

ognostic chart. 

ching for a tendency map (38-hr variations) of the 

topography, the nonadiabatie variations also were in- 

gated, and insurmountable difficulties were encountered in 

rsa nto account the heat-transfer coefficients. However, the 

the adiabatic and nonadiabatie variations could be de- 

An analysis was made of the weather situation for 

r 28 and 29, 1951, and vielded insight into the causes of a 
ow-pressure area, 


RE W. C. Johnson, Jr., USA 


-958. Eliassen, A., The quasi-static equations of motion 

r alr with pressure as independent variable, Geofys. Publ. Norske Vid.- 
Wl. Oslo 17, no. 3, 44 pp., 1949. 

meteorological work, especially under the added assumption 

vertical pressure distribution is hydrostatic, it is often 

The author 

- st tically transforms all the usual meteorological equations 


nt to use pressure as a vertieal coordinate. 


i svstem, and discusses their use and approximate solu- 


C. Truesdell, USA 


295 Quan, B., and Wenham, H. G., Some tests of a re- 
‘gerated rotating cylinder for measuring ice accretion, Vu/. aero. 
i. Canada LR-45, 9 pp., May 1952. 

isuring the liquid water content of icing clouds, the 

of runoff theoretically imposes an upper limit to the 

tee of values that can be measured by the conventional 
vlinder technique. Present tests emploved an inter- 
rigerated rotating evlinder to measure liquid-water-con- 
ies. Results indicated that water contents well above the 
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theoretical limit can be measured by such a technique. Compara- 
tive data for a conventional rotating evlinder, however, are not 


presented. N. R. Bergrun, USA 


2960. Surinov, Yu. A., Radiative transfer in an absorbing 
and scattering atmosphere (in Russian), /zv. Akad. Nauk SSSR 
Otd. tekh. Nauk no. 9, 1331-1352, Sept. 1952. 

This is the first part of a paper dealing with mathematical 
methods in the phenomenological theory of radiative transfer; 
application to engineering problems is envisaged. Paper starts 
with the fundamental concepts required for specifying a field of 
radiating energy. 
atmosphere propagating radiation, the continuity equation for 


Considering the presence of gray bodies in an 


the energy is obtained in the form of an integrodifferential equa- 
tion. Application of this equation to characteristic special prob- 


lems is discussed. R. Eisenschitz, England 


2961. Mineur, H., Investigations on the possible influence 
of the moon on atmospheric precipitations (in French), Ann. 
Géophys. 8, 3, 294-308, 1952. 

Some apparently quite sound statistical analysis indicates a 
significant relation between raintall and lunar phase for two 
French seacoast locations. For two inshore locations no such re- 
lation was evident. It is shown in the paper, however, that ocean 
tides cannot be responsible for this phenomenon, nor is any alter- 


native explanation set forth. Joanne S. Malkus, USA 


2962. Munk, W., and Groves, G., The effect of winds and 
ocean currents on the annuaJ variation in latitude, J. Weleor. 9, 
6, 385-396, Dee. 1952. 

Astronomical observations during the past oO vears have shown 
an annual motion of the axis of instantaneous rotation of the earth 
so that the north pole deseribes an elliptical excursion of 20-ft 
mean diameter. Part of this deviation is due to seasonal varia- 


tions in the distribution of matter, mainly of air masses. Snow 
and changes in they egetation also play some role. Theestimated 


Munk, W. H., and Miller, R. 1.., Tellus 2, 
indicate that it is mainly the pressure against the 


effects of wind [cf. 
p. 93, 1950 
Himalavas during the monsoon periods that can produce devis- 
tions of the order of magnitude observed. 

Hl. Merbt, Sweden 


2963. Arnason, G., A baroclinic model of the atmosphere 
applicable to the problem of numericai forecasting in three di- 
mensions. I, 7'cllus 4, 4, 356-373, Nov. 1952. 

Assuming the atmosphere is polytropic, a three-dimensional 
baroclinie model of the atmosphere is presented. This model is 
completely determined by four parameters, three of which specify 
the field of temperature covering both troposphere and strato- 
sphere. Allowing the variation of temperature lapse rate in the 
horizontal, the integrated vorticity equation along the vertical, 


After 


examination of the coefficients of the said vorticity equation in 


which is no longer simply appreciated, is written down. 


relation to the parameters of the model, it is concluded that, in 
the middle latitudes, the level of mean wind may vary from 2.5 
to 6.5 km and the level of nondivergence is slightly higher than 
On 


the average, the level of mean wind lies below and the level of 


the former level, the difference amounting to 0.5 ~ 3.0 km 


nondivergence above the 500-mb level, which might be used to 
approximate each of the two levels mentioned. 

The reviewer believes that the method used for determining the 
level of mean wind [Eq. (4.4)] as well as the level of nondiver- 
gence [Eq. (4.12)] cannot be aeceepted as the authorized one 


H. Arakawa, Japan 


Lubrication; Bearings; Wear 


©2964. Heidebroek, E., Behavior of viscous liquids with 
specific reference to lubricating liquids in narrow gaps |Das 
Verhalten von zahen Fliissigkeiten, insbesondere Schmierfliissig- 
keiten, in engen Spalten], Berlin, Akademie Verlag, 1952, 39 pp. 
DM 5.80. 

For many years author’s laboratory has carried out extensive 
research on lubricants, bearing design, and allied equipment. 
This pamphlet summarizes results pertaining particularly to 
physical properties of lubricants, describes test equipment de- 
vised to determine such properties, and lists precautions to be 
taken in experiments. Conventional hydrodynamic theory fails 
when, under certain operating conditions, gap between bearing 
and shaft becomes so small that thickness of oil film approaches 
molecular dimensions; a better theory based on better knowledge 
of structure of viscous liquids is urgently needed. Author empha- 
sizes that such knowledge at present is far inferior to that for 
gases und erystallme solids, and inadequate for engineering pur- 
poses; he suggests further research along chemical-physical (or 
even atomic physics) lines. Some helpful discussion on general 
bearmg and Jubrication theory is included. 


C. W. 


Smith, USA 


2965. Charnes, A., and Saibel, E., On the solution of the 
Reynolds equation for slider-bearing lubrication. II, 7'rans. 
ASME 75, 2, 269-271, Feb. 1953. 

By a suitable transformation of Reynolds equation in two 
dimensions, the pressure distribution for constant viscosity is 
shown to be related in a simple way to the pressure distribution 
The true 
oil-film pressure for isothermal conditions may thus be deter- 


The load ea- 


This process 


when the viscosity is a definite function of pressure. 
mined from known constant viscosity solutions. 
pacits of the film can then be found by integration. 
requires numerical integration, but a lower limit to the load ea- 
pacity is given. The actual pressure in the film is always greater 
than that obtained, assuming constant viscosity. 
The results for a square slider are obtained in a numerical 
example which shows an increase in the maximum pressure of 
from 5050 psi for constant viscosity to 9450 psi, and an increase 
in load capacity of from 9650 Ib to more than 12,000 Ib for the 
in Viscosity with pres- 
Richmond, Canada 


to an increase 


Ww. O 


same film dimensions, due 


sure, 


©2966. Heidebroek, E., Substitution of ball or roller bearings 
for journal bearings [Richtlinien fiir den Austausch von WaAlz- 
lagern gegen Gleitlager|, Dresden, Dresdener Verlagsgesellschaft, 
1950, 95 pp. DM 4.20. 

The various factors to be considered when a substitution of 
bearings is contemplated are listed. Comparison is made of 
capabilities of ball, roller, and journal bearings, including some 
Endurance, structural features, 
A conven- 


unconventional arrangements. 
lubrication, and bearing calculations are discussed. 
ient table facilitates reference to the large number of useful charts, 
diagrams, and sketches. With help of this book, the machine 
designer will not overlook any important factors concerned with 
substitution of bearings, and will find a large number of different 
C. W. Smith, USA 


possibilities presented. 
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2967. Charnes, A., Saibel, E., and Ying, S. C., On the gojy. 
tion of the Reynolds equation for slider-bearing lubrication 
V. The sector-thrust bearing, Ann. Mect. ASME, New y,, 
Dee. 1952. A-34, 17 pp., 2 figs. 


Solution is obtained of the Ley nolds equation for sectori 


















































Paper 52 


in Which film thickness varies exponentially in’ tangent 
radial directions. This is an extension of solution for rectangy 
slider obtained in AMR 5, 


sults for exponentially varying film thickness agree very well ys} 


tev. 1594, where it is shown that 
results for linear thickness variation. Solution is obtained in th 
form of a rapidly converging series. Constant viscosity is 9s. 
sumed. Values are obtained for pressure distribution, cent: 
pressure, frictional moment, and oil flow. 

This exact solution should prove valuable in the design of plan, 


sectorial thrust bearings. W. O. Riehmond, Crnada 


Marine Engineering Problems 


2968. Some unusual ship and machinery defects, their in- 
vestigation and cure. A symposium of short papers, J'rans. ns 
mar. Engrs. 65, 2, 13-37, Feb. 1953. 

Papers treat detection and types of defects in boiler air heat 
and economizer, superheater tubes, steam drum, condenser, 
turbofeed pump, turbogenerator, diese] generator, steering geer, 
stern gland packing and shafting and hulls (due to vibrations), 
It is evident that when searching for an unusual cause of failure, 
the best way is to start with meticulous attention to detail. 

Papers also describe unusual repairs to damaged main engine 
crankshafts, main engine erankpin, main steam turbine, and rud- 


fepairs to a large crankshaft and to a larg 





der pintle bearing. 
crankpin were carried out without removing them from the en- 
gine, thus saving about £50,000 and about three months’ 





ings, as compared with the orthodox method of repair, 
I. Steneroth, Swede 


2969. Chambliss, D. B., and Boyd, G. M., Jr., The planing 
characteristics of two V-shaped prismatic surfaces having angles 
of dead rise of 20° and 40°, NACA TN 2876, 38 pp., Jan. 1953 

An investigation was conducted to determine the princip 
planing characteristics of two V-shaped surfaces having «igles 
dead rise of 20° and 40°. The data indicate that, for a given 
dition of load, speed, and trim, the wetted length, distance oi 
center of pressure from trailing edge, and drag increase wit! 
increase in the angle of dead rise. 

From authors’ summary by M.S. Macovsky, UsA 


2970. Edstrand, H., Model tests on optimum diameter for 
propellers, Wedd. SkeppsProvAnst. Goteborg no, 22, 32 pp., 1953 
Four propeller sizes were tested on models (about 1:20 seal 
a fast eargo ship, a Liberty ship, and a tanker. Adapted to th 
same ship-loading conditions, and in conformance with Troost s 
B 4.40 series, these propellers had constant disk-area and blade- 
thickness ratios. For the fast cargo ship a 5°, reduction trom t! 
open-water optimum diameter reduced the shaft power abou’ 
1°, while for the slower ships a 7; reduction decreased the pow! 
about 4°7. Consideration of cavitation susceptibility indi 

the changes are smaller for constant developed blade area 


J. M. Robertson, U5 





